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Addendum No. 2 

Dear Contractor: 

This addendum is being issued to the contract for construction on State highway in ALAMEDA COUNTY IN 
HAYWARD AT THE SAN MATEO-HAYWARD BRIDGE TOLL PLAZA. 

Submit bids for this work with the understanding and full consideration of this addendum. The revisions declared in this 
addendum are an essential part of the contract. 

Bids for this work will be opened on May 23, 2001. The original bid opening date was previously postponed indefinitely 
under Addendum No. 1 dated January 26, 2001. 

This addendum is being issued to set a new bid opening date as shown herein and revise the Project Plans, the Notice to 
Contractors and Special Provisions, and the Proposal and Contract. 

Project Plan Sheets 2, 3, 4, 5, 10, 11, 17, 40, 42, 43, 44, 48, 49, 51, 52, 53, 66, 77, 78, 79, 80, 81, 82, 83, 84, 85, 88, 89, 
92, 117, 118, 119, 120, 121, 122, 123, 125, 126, 129, 130, 133, 134, 135, 136, 137, 138, 139, 140, 142, 143, 144, 150, 151, 
and 152 are revised. Half-sized copies of the revised sheets are attached for substitution for the like-numbered sheets. 

Project Plan Sheet 151A is added. A half-sized copy of the added sheet is attached for addition to the project plans. 

In the Notice to Contractors and Special Provisions, in the "IMPORTANT SPECIAL NOTICES," the following 
paragraph is added: 

"The Contractor's attention is directed to Section 10-1.31, "Rubberized Asphalt Concrete (Type G)" of 
the Special Provisions, regarding operating permits for the production of rubberized asphalt concrete and 
asphalt-rubber binder." 

In the Special Provisions, Section 5-1.25, "ENVIRONMENTALLY SENSITIVE AREA (GENERAL)," is added as 
attached. 

In the Special Provisions, Section 5-1.26, "ASBESTOS CONTAINING MATERIAL," is added as attached. 

In the Special Provisions, Section 5-1.27, "RELATIONS WITH BAY AREA AIR QUALITY MANAGEMENT 
DISTRICT (ASBESTOS DEMOLITION / RENOVATION)," is added as attached. 

In the Special Provisions, Section 8-1.03, "STATE-FURNISHED MATERIALS," is revised as attached. 

In the Special Provisions, Section 10-1.01, "ORDER OF WORK," is revised as attached. 

In the Special Provisions, Section 10-1.03, "WATER POLLUTION CONTROL," is revised as attached. 
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In the Special Provisions, Section 10-1.04, "NON-STORM WATER DISCHARGES," is revised as attached. 

In the Special Provisions, Section 10-1.18, "EXISTING HIGHWAY FACILITIES," Section 10-1.18E, "REMOVE 
DRAINAGE FACILITIES," is added as follows: 

"10-1.18E REMOVE DRAINAGE FACILITIES 
Attention is directed to "Relations with Bay Area Air Quality Management District (Asbestos 

Demolition/Renovation)" and "Asbestos Containing Material" in these special provisions. 
Existing asbestos cement and polyvinyl-chloride water and sewer pipelines, where any portion of these structures 

are within one meter of the grading plane in excavation areas, or within 0.3 meters of the original grade in embankment 
areas, or where shown on the plans to be removed, shall be completely removed and disposed." 

In the Special Provisions, Section 10-1.20, "PILING," is revised as attached. 

In the Special Provisions, Section 10-1.31, "RUBBERIZED ASPHALT CONCRETE (TYPE G)," is added as attached. 

In the Special Provisions, Section 10-1.32, "100 MM POLYVINYL CHLORIDE SEWER LINE," is added as attached. 

In the Special Provisions, Section 10-1.33, "100 MM POLYVINYL CHLORIDE WATER LINE," is added as attached. 

In the Special Provisions, Section 10-1.34, "TEMPORARY HIGH VISIBILITY BOUNDARY FENCE," is added as 
attached. 

In the Special Provisions, Section 11, "MODIFIED STANDARD SPECIFICATION SECTIONS," is added as attached. 

In the Special Provisions, Section 12-1.05, "SUBMITTALS," is revised as attached. 

In the Special Provisions, Section 12-2.03, "EARTHWORK FOR BUILDING WORK," subsection "PART 3 -
EXECUTION," subsection "Dewatering" is revised as follows: 

"Dewatering.--Excavations shall be kept clear of standing water. Water shall be removed in
 
conformance with "Non-Storm Water Discharges," of these special provisions."
 

In the Special Provisions, Section 12-15.03, "MECHANICAL INSULATION," subsection "PART 2.- PRODUCTS," 
subsection "MATERIAL," subsection "External duct insulation," the paragraph is revised as follows: 

"External duct insulation shall be 50 mm thick, 0.5 kg density glass-fiber blanket type. Material and
 
coatings shall be fire resistive and shall be approved by the State Fire Marshal. External duct insulation
 
shall be Fiberglas, Type PF-336; Ultralite, No. 100; Pittsburgh Plate Glass, Superfine; Johns-Manville,
 
Microlite; Silvercote, Silvercel; or equal."
 

In the Special Provisions, Section 12-15.05, "HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
AND SYSTEMS," subsection "PART 2.- PRODUCTS," subsection "AUXILIARY HVAC COMPONENTS," the item 
"Underground PVC duct" is deleted. 

http:12-15.05
http:12-15.03
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In the Special Provisions, Section 12-15.05, "HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
AND SYSTEMS," subsection "PART 2.- PRODUCTS," subsection "AUXILIARY HVAC COMPONENTS," subsection 
"Double wall duct" is revised as follows: 

"Double wall duct.--
Double wall duct shall be spiral wound, 24 gage, galvanized steel with 50 mm of fiberglass insulation
 

in the annular space. The duct exposed at the canopy shall be painted as shown on the plans. All other
 
double wall duct shall be coated with 4 mil of polyvinyl chloride (PVC). The duct and fittings shall be pre-
manufactured items designed for below grade service. Any damage area of the coating or any exposed area
 
at joints shall be wrapped with 4 mil PVC tape."
 

In the Special Provisions, Section 12-16.02, "BASIC MATERIALS AND METHODS," subsection "PART 2.-
PRODUCTS," subsection "CABLES AND CONDUCTORS," subsection "Cables," the subsections "Lane Cable" and 
"Treadle Cable" are deleted. 

In the Special Provisions, Section 12-16.02, "BASIC MATERIALS AND METHODS," subsection "PART 2.-
PRODUCTS," subsection "CABLES AND CONDUCTORS," subsection "Cables," subsection "Communication Cable" is 
revised as follows: 

"Communication Cable.--
Communication cable assembly shall consist of 2 pairs of No. 22 AWG stranded tinned copper
 

conductors with 0.203 mm minimum thickness polypropylene insulation. Each pair shall be individually
 
shielded by an aluminum-polyester shield. The shielded pairs and a No. 24 AWG stranded tinned copper
 
drain wire shall be covered with a 0.483 mm minimum thickness chrome vinyl jacket. Conductor pairs
 
shall be color coded black-red and green-white. Nominal capacitance between conductors shall be 115
 
picofarads per meter. Nominal capacitance between one conductor and other conductors connected to the
 
shield shall be 203 picofarads per meter.
 

Communication cable shall be installed in accordance with the details shown on the plans.
 
Field tests for grounds and continuity for communication cable shall be performed in the presence of
 

the Engineer. The test data shall be tabulated and submitted to the Engineer for approval."
 

In the Special Provisions, Section 12-16.02, "BASIC MATERIALS AND METHODS," subsection "PART 2.-
PRODUCTS," subsection "ELECTRICAL BOXES," the subsection "ETC NEMA Type 4X junction boxes" is deleted. 

In the Special Provisions, Section 12-16.03, "ELECTRICAL EQUIPMENT," subsection "PART 2.- PRODUCTS," 
subsection "Panelboard LCA" is deleted. 

In the Special Provisions, Section 12-16.08, "AUTOMATED TOLL COLLECTION AND ACCOUNTING SYSTEM 
(ATCAS) EQUIPMENT," is added as attached. 

In the Proposal and Contract, the Engineer’s Estimate Items 5 and 20 are revised, Item 36 is deleted, and Items 37, 38, 
39, 40, 41, 42, 43 and 44 are added as attached. 
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To Proposal and Contract book holders: 

Replace pages 3 and 4 of the Engineer's Estimate in the Proposal with the attached revised pages 3, 4 and 
4A of the Engineer's Estimate. The revised Engineer's Estimate is to be used in the bid. 

Indicate receipt of this addendum by filling in the number of this addendum in the space provided on the 
signature page of the proposal. 

Submit bids in the Proposal and Contract book you now possess. Holders who have already mailed their 
book will be contacted to arrange for the return of their book. 

Inform subcontractors and suppliers as necessary. 

This office is sending this addendum by UPS overnight mail to Proposal and Contract book holders to ensure that each 
receives it. 

If you are not a Proposal and Contract book holder, but request a book to bid on this project, you must comply with the 
requirements of this letter before submitting your bid. 

Sincerely, 

ORIGINAL SIGNED BY 

REBECCA D. HARNAGEL, Chief 
Plans, Specifications & Estimates Branch 
Office of Office Engineer 

Attachments 



5-1.25 ENVIRONMENTALLY SENSITIVE AREA (GENERAL) 

The Contractor's attention is directed to the designated Environmentally Sensitive Area (ESA), shown on the plans. The 
exact location of the boundaries of environmentally sensitive area shall be established by the Engineer. 

Prior to performing any work within 10 meters of the ESA, the Contractor shall clearly mark the ESA boundary by the 
installation of Temporary High Visibility Boundary Fence, as specified elsewhere in these special provisions 

Within the boundaries of an ESA, no project related activities shall take place. This specifically prohibits vehicle access, 
storage or transport of any materials, including hydrocarbon and lead contaminated material, or any other project related 
activities. 
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5-1.26 ASBESTOS CONTAINING MATERIAL
 

Asbestos-containing material, as defined in Section 1529, "Asbestos," of the Construction Safety Orders, Title 8, of the 
California Code of Regulations, is present within the project limits. The location and quantity of asbestos-containing 
material is shown on the plans and as specified in these special provisions. 

The Contractor shall notify the Bay Area Air Quality Management District as required by NESHAP, 40CFR Part 61, and 
California Air Resources Control Board rules. A copy of the notification form and attachments shall be provided to the 
Engineer prior to submittal to the Bay Area Air Quality Management District. Notification shall take place a minimum of 10 
days prior to asbestos-containing material removal. 

Attention is directed to Section 7-1.06, "Safety and Health Provisions," of the Standard Specifications. Work practices 
and worker health and safety during any work that results in disturbance of asbestos-containing material shall conform to 
Section 1529, "Asbestos," of the Construction Safety Orders, Title 8, of the California Code of Regulations. The Contractor 
shall obtain all certifications and registrations required to do the work and certify in writing to the Engineer that the personnel 
performing the work have completed a training program appropriate for the work involved. Written notification of exposure 
monitoring results shall be submitted to the Engineer upon completion of the monitoring. A copy of any required written 
certification of the adequacy of alternative work practices shall be submitted to the Engineer before performing any work. 

The requirements of subsection (d), "Multi-employer work sites," of Section 1529, "Asbestos," of the Construction 
Safety Orders, Title 8, of the California Code of Regulations shall be observed during performance of the work. This shall 
not be construed as relieving the Contractor from the Contractor’s responsibilities as provided in Section 8-1.01, 
"Subcontracting," of the Standard Specifications. 

Any friable asbestos-containing material or non-friable asbestos-containing material that is damaged during the work so 
that it becomes friable or is in a finely divided or powdered state shall be wetted and sealed in leak-tight, non-returnable 
containers, such as 2 bags of 0.15 mm plastic, cartons, drums, or cans. Bulk friable asbestos-containing material that will not 
fit into containers without additional breaking shall be double-wrapped, sealed, and wetted. Trailers, drop-boxes, or other 
vehicles used for transport of bulk materials shall be lined with plastic sheeting and covered with a tarp. Each container and 
wrapped material shall be properly labeled, manifested and transported to a facility permitted to accept the material. The 
Engineer will obtain the United States Environmental Protection Agency Identification Number and sign all manifests as the 
Generator. 

Non-friable asbestos-containing material shall be double-wrapped and transported to a facility permitted to accept the 
material. Any other material that has been in contact with friable, finely divided, or powdered asbestos-containing material 
shall be cleaned thoroughly before removal from the work area. If the Contractor chooses not to clean the material it shall be 
handled in accordance with the provisions for bulk friable asbestos-containing material. 

The work performed under this section will be measured by units, by the meter, by area in square meters, or by any other 
unit designated in the contract item for abandoning, obliterating, removing, salvaging, reconstructing, adjusting, modifying, 
remodeling, relaying, relocating or resetting the various highway facilities specified in the Standard Specifications, these 
special provisions, and as shown on the plans. 

Removal of asbestos cement pipe will be measured by the meter in the same manner as specified in the Standard 
Specifications for installing reinforced concrete pipe. 

Full compensation for conforming to the requirements of this section shall be considered as included in the contract price 
paid for the items of work involved and no additional compensation will be allowed therefor. 
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 5-1.27 RELATIONS WITH BAY AREA AIR QUALITY MANAGEMENT DISTRICT (ASBESTOS 
DEMOLITION / RENOVATION) 

Portions of the work being performed under this contract are subject to the provisions of Regulation 11, Rule 2, 
"Asbestos Demolition, Renovation, and Manufacturing," of the Bay Area Air Quality Management District (BAAQMD). 
The Contractor shall be fully informed of the provisions of Rule 2 and shall conduct the work accordingly. 

The Contractor shall submit the required notification of intent to demolish or renovate to the BAAQMD at least 10 
working days, as defined in Rule 2, prior to beginning any demolition, even where no regulated asbestos-containing material 
(RACM) is present; any renovation operation where the amount of RACM is at least 30.8 linear meter, 9.4 square meters, or 
1 cubic meter; and for all dry removals. The Contractor shall pay all fees for conducting the asbestos operations. 

Attention is directed to Sections 7-1.01, "Laws to be Observed," 7-1.04, "Permits and Licenses," and 7-1.09, "Public 
Safety," of the Standard Specifications. 

Full compensation for conforming to the requirements of this section shall be considered as included in the prices paid 
for the various contract items involved and no additional compensation will be allowed therefor. 
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8-1.03 STATE-FURNISHED MATERIALS
 

Attention is directed to Section 6-1.02, "State-Furnished Materials," of the Standard Specifications and these special 
provisions. 

The following materials will be furnished to the Contractor: 

Marker panels. 
Treadle and treadle frame (3)* 
Lane console and ergonomic mount (3)* 
Antenna, transmitter (3)* 
Antenna receiver (3)* 
VDS light (3)* 
ATCAS camera, B/W (3)* 
Antenna, Yagi (3)* 
ATCAS camera, color (3)* 
Light curtain (12)** 

* One relocated from lane 8 and two new State-furnished.
 
** Four relocated from lane 8 and eight new State furnished
 

The above equipment will be provided to the Contractor at the San Mateo Bridge Toll Plaza. The Contractor shall call 
the ATCAS Installation Manager at (510) 286-4491, 30 days before the equipment is required for installation by the 
Contractor. 
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10-1.01 ORDER OF WORK 

Order of work shall conform to the provisions in Section 5-1.05, "Order of Work," of the Standard Specifications and 
these special provisions. 

Attention is directed to "Maintaining Traffic" and "Temporary Pavement Delineation" of these special provisions and to 
the stage construction sheets of the plans. 

Attention is directed to "Progress Schedule (Critical Path)" of these special provisions regarding the submittal of a 
general time-scaled logic diagram within 10 days after approval of the contract. The diagram shall be submitted prior to 
performing any work that may be affected by any proposed deviations to the construction staging of the project. 

Attention is directed to the existing Toll Booth in Lane #8 Island, as shown in the plans, and to Section 15-2.05, 
"Reconstruction," of the Standard Specification. Portions of the existing Toll Booth #8 shall be relocated to the new Toll 
Booth in Lane #8 Island, as shown on the plans. The existing Toll Booth #8 shall remain fully operational and open to public 
traffic, until the new space frame and canopy are complete, in place and ready for service to public traffic, until the new Toll 
Booths serving Lanes #9 and #10 are fully operational and ready to service public traffic, including roadway structural 
sections, concrete pavement slab, asphalt pavement, and traffic stripes, and until the new covered pedestrian walkway is 
complete, in place and ready to service toll booth employees. The existing Toll Booth #8 shall remain fully operational and 
open to public traffic until its use is no longer required as determined by the Engineer. 

Attention is directed to "EARTHWORK FOR BUILDING WORK; SITE CONDITIONS," "REMOVE DRAINAGE 
FACILITIES," "100MM POLYVINYL CHLORIDE SEWER PIPE" and "100MM POLYVINYL CHLORIDE WATER 
PIPE" elsewhere in these special provisions. Seven calendar days prior to beginning any pavement removal or excavation 
work, the Contractor shall layout the foundation pile locations on existing pavement using color paint. The Contractor shall 
then review the marked pile locations with the Engineer at the site, comparing the planned pile layout to the existing 
underground drainage facility locations. The Engineer will then make a final determination regarding the exact limits of 
existing pipe removal and routing of new water and sewer pipe. 

Attention is directed to "REMOVE DRAINAGE FACILITIES," "100MM POLYVINYL CHLORIDE SEWER PIPE" 
and "100MM POLYVINYL CHLORIDE WATER PIPE" elsewhere in these special provisions. The Contractor shall 
provide continuous potable water and sewage services during construction through the use of temporary bypass piping or 
other temporary facilities." 

The work shall be performed in conformance with the stages of construction shown on the plans. Nonconflicting work 
in subsequent stages may proceed concurrently with work in preceding stages, provided satisfactory progress is maintained in 
the preceding stages of construction. 

In each stage, after completion of the preceding stage, the first order of work shall be the removal of existing pavement 
delineation as directed by the Engineer. Pavement delineation removal shall be coordinated with new delineation so that lane 
lines are provided at all times on traveled ways open to public traffic. 

Before obliterating any pavement delineation that is to be replaced on the same alignment and location, as determined by 
the Engineer, the pavement delineation shall be referenced by the Contractor, with a sufficient number of control points to 
reestablish the alignment and location of the new pavement delineation. The references shall also include the limits or 
changes in striping pattern, including one- and 2-way barrier lines, limit lines, crosswalks and other pavement markings. Full 
compensation for referencing pavement delineation shall be considered as included in the contract prices paid for new 
pavement delineation and no additional compensation will be allowed therefor. 

At locations exposed to public traffic where guard railings or barriers are to be constructed, reconstructed, or removed 
and replaced, the Contractor shall schedule the operations so that at the end of each working day there shall be no post holes 
open nor shall there be any railing or barrier posts installed without the blocks and rail elements assembled and mounted 
thereon. 
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10-1.03 WATER POLLUTION CONTROL (STORM WATER POLLUTION PREVENTION PLAN) 

Water pollution control work shall conform to the provisions in Section 7-1.01G, "Water Pollution," of the Standard 
Specifications and these special provisions. 

This project lies within the boundaries of the San Francisco Bay Regional Water Quality Control Board and shall 
conform to the requirements of the National Pollutant Discharge Elimination System (NPDES) Permit for General 
Construction Activities No. CAS000002, Order No, 99-08-DWQ, and the NPDES Permit for the State of California 
Department of Transportation Properties, Facilities, and Activities, No. CAS000003, Order No, 99-06-DWQ issued by the 
State Water Resources Control Board. These permits, hereafter referred to as the "Permits," regulate storm water discharges 
associated with construction activities. 

Water pollution control work shall conform to the requirements in the "Storm Water Pollution Prevention Plan (SWPPP) 
and Water Pollution Control Program (WPCP) Preparation Manual" and the "Construction Site Best Management Practices 
(BMPs) Manual," and addenda thereto issued up to, and including, the date of advertisement of the project, hereafter referred 
to respectively as the "Preparation Manual" and the "Construction Site BMP Manual" and collectively as the "Manuals." 
Copies of the Manuals and the Permits may be obtained from the Department of Transportation, Material Operations Branch, 
Publication Distribution Unit, 1900 Royal Oaks Drive, Sacramento, California 95815, Telephone: (916) 445-3520. Copies of 
the Manuals may also be obtained from the Department's Internet Web Site at: 
http://www.dot.ca.gov/hq/construc/stormwater.html. 

In addition, a Conceptual Storm Water Pollution Prevention Plan (CSWPPP) has been prepared for this project by the 
Department and is available for review at 111 Grand Avenue, Oakland, California 94612. Please call the Toll Bridge Duty 
Senior, telephone number (510) 286-5549 to reserve a copy of the document at least 24 hours in advance. This document 
may be used by the Contractor for developing the actual contract Storm Water Pollution Prevention Plan (SWPPP). 

The Contractor shall know and fully comply with the applicable provisions of the Manuals, Permits, and Federal, State, 
and local regulations that govern the Contractor's operations and storm water discharges from both the project site and areas 
of disturbance outside the project limits during construction. The Contractor shall maintain copies of the Permits at the 
project site and shall make the Permits available during construction. 

Unless arrangements for disturbance or use of areas outside the project limits are made by the Department and made part 
of the contract, it is expressly agreed that the Department assumes no responsibility for the Contractor or property owner with 
respect to any arrangements made between the Contractor and property owner. The Contractor shall implement, inspect and 
maintain all necessary water pollution control practices to satisfy all applicable Federal, State, and Local laws and regulations 
that govern water quality for areas used outside of the highway right-of-way or areas arranged for the specific use of the 
Contractor for this project. Installing, inspecting, and maintaining water pollution control practices on areas outside the 
highway right-of-way not specifically arranged for and provided for by the Department for the execution of this contract will 
not be paid for. 

The Contractor shall be responsible for the costs and for liabilities imposed by law as a result of the Contractor's failure 
to comply with the provisions set forth in this section "Water Pollution Control", including but not limited to, compliance 
with the applicable provisions of the Manuals, Permits and Federal, State and local regulations. Costs and liabilities include, 
but are not limited to, fines, penalties, and damages whether assessed against the State or the Contractor, including those 
levied under the Federal Clean Water Act and the State Porter Cologne Water Quality Act. 

In addition to the remedies authorized by law, money due the Contractor under the contract, in an amount determined by 
the Department, may be retained by the State of California until disposition has been made of the costs and liabilities. 

When a regulatory agency or other third party identifies a failure to comply with the permit or any other local, State, or 
federal requirement, the Engineer may retain money due the Contractor, subject to the following: 

A.	 The Department will give the Contractor 30 days notice of the Department's intention to retain funds from partial 
payments which may become due to the Contractor prior to acceptance of the contract. Retention of funds from 
payments made after acceptance of the contract may be made without prior notice to the Contractor. 

B.	 No retention of additional amounts out of partial payments will be made if the amount to be retained does not 
exceed the amount being withheld from partial payments pursuant to Section 9-1.06, "Partial Payments," of the 
Standard Specifications. 

C.	 If the Department has retained funds and it is subsequently determined that the State is not subject to the costs and 
liabilities in connection with the matter for which the retention was made, the Department shall be liable for interest 
on the amount retained for the period of the retention, and the rate of interest payable shall be 6 percent per annum. 
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Conformance with the provisions of this section "Water Pollution Control" shall not relieve the Contractor from the 
Contractor's responsibilities, as provided in Section 7, "Legal Relations and Responsibilities," of the Standard Specifications. 

The Contractor shall notify the Engineer immediately upon request from the regulatory agencies to enter, inspect, 
sample, monitor or otherwise access the project site or the Contractor's records pertaining to water pollution control work. 

STORM WATER POLLUTION PREVENTION PLAN PREPARATION, APPROVAL AND 
AMENDMENTS 
As part of the water pollution control work, a Storm Water Pollution Prevention Plan, hereafter referred to as the 

"SWPPP," is required for this contract. The SWPPP shall conform to the provisions in Section 7-1.01G, "Water Pollution," 
of the Standard Specifications, the requirements in the Manuals, the requirements of the Permits, and these special 
provisions. Upon the Engineer's approval of the SWPPP, the SWPPP shall be considered to fulfill the provisions in Section 
7-1.01G, "Water Pollution," of the Standard Specifications for development and submittal of a Water Pollution Control 
Program. 

No work having potential to cause water pollution, as determined by the Engineer, shall be performed until the SWPPP 
has been approved by the Engineer. 

The Contractor shall designate a Water Pollution Control Manager. The Water Pollution Control Manager shall be 
responsible for the preparation of the SWPPP and any required modifications or amendments and shall be responsible for the 
implementation and adequate functioning of the various water pollution control practices employed. The Water Pollution 
Control Manager shall serve as the primary contact for all issues related to the SWPPP or its implementation. The Contractor 
shall submit to the Engineer a statement of qualifications, describing the training, previous work history and expertise of the 
individual selected by the Contractor to serve as Water Pollution Control Manager. The Engineer will reject the Contractor’s 
submission of a Water Pollution Control Manager if the submitted qualifications are deemed to be inadequate. 

Within 20 days after the approval of the contract, the Contractor shall submit 3 copies of the draft SWPPP to the 
Engineer. The Engineer will have 10 days to review the SWPPP. If revisions are required, as determined by the Engineer, 
the Contractor shall revise and resubmit the SWPPP within 10 days of receipt of the Engineer's comments. The Engineer will 
have 5 days to review the revisions. Upon the Engineer's approval of the SWPPP, 4 approved copies of the SWPPP, 
incorporating the required changes, shall be submitted to the Engineer. In order to allow construction activities to proceed, 
the Engineer may conditionally approve the SWPPP while minor revisions are being completed. If the Engineer does not 
review or approve the SWPPP within the time specified, compensation will be made in conformance with the provisions in 
Section 8-1.09, "Right of Way Delays," of the Standard Specifications. 

The SWPPP shall apply to all areas that are directly related to construction including, but not limited to, staging areas, 
storage yards, material borrow areas, and access roads within or outside of the highway right-of-way. 

The SWPPP shall incorporate water pollution control practices in the following six categories: 

A. Soil stabilization; 
B. Sediment control; 
C. Wind erosion control; 
D. Tracking control; 
E. Non-storm water control; and 
F. Waste management and material pollution control. 

The Contractor shall develop a Water Pollution Control Schedule that shall describe the timing of grading or other work 
activities that could affect water pollution. The Water Pollution Control Schedule shall be updated by the Contractor to 
reflect any changes in the Contractor's operations that would affect the necessary implementation of water pollution control 
practices. 

The Contractor shall incorporate the "Minimum Requirements" presented in the Preparation Manual into the SWPPP. In 
addition to the "Minimum Requirements" presented in the Preparation Manual, the Contractor shall complete the BMP 
Consideration Checklist presented in the Preparation Manual. The Contractor shall identify and incorporate into the SWPPP 
the water pollution control practices selected by the Contractor or as directed by the Engineer. 
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In addition to the Minimum Requirements presented in the Preparation Manual, special requirements shall be 
incorporated into the SWPPP and the Water Pollution Control Cost Break-Down as follows: 

Special Requirement(s) 
Category BMP, location and quantity 

Tracking Control Practices TC-1 Stabilized Construction Entrance/Exit, various 
locations, 2 EA 

Non Storm Water Control NS-2 Dewatering Operations, various locations, lump 
sum 
NS-3 Paving and Grinding Operations, various 
locations, lump sum 

Waste Management & 
Materials Pollution 
Control 

WM-6 Hazardous Waste Management, various 
location, lump sum 
WM-8 Concrete Waste Management, various location, 
1 EA 

The SWPPP shall include, but not be limited to, the items described in the Manuals, Permits and related information 
contained in the contract documents. 

The Contractor shall prepare an amendment to the SWPPP when there is a change in construction activities or operations 
which may affect the discharge of pollutants to surface waters, ground waters, municipal storm drain systems, or when the 
Contractor's activities or operations violate any condition of the Permits, or when directed by the Engineer. Amendments 
shall show additional water pollution control practices or revised operations, including those areas or operations not shown in 
the initially approved SWPPP. Amendments to the SWPPP shall be prepared, and submitted for review and approval in the 
same manner as specified for the SWPPP approval. Subsequent amendments shall be submitted within a time approved by 
the Engineer, but in no case longer than the time specified for the initial submittal and review of the SWPPP. 

The Contractor shall keep one copy of the approved SWPPP and approved amendments at the project site. The SWPPP 
shall be made available upon request of a representative of the Regional Water Quality Control Board, State Water Resources 
Control Board, United States Environmental Protection Agency or the local storm water management agency. Requests by 
the public shall be directed to the Engineer. 

COST BREAK-DOWN 
The Contractor shall submit to the Engineer a cost break-down for the contract lump sum item of water pollution control, 

together with the SWPPP. 
The cost break-down shall be completed and furnished in the format shown in the example of the cost break-down 

included in this section. Unit descriptions and quantities shall be designated by the Contractor, except for the specified 
special requirements shown in the example. The units and quantities given in the example, if provided, are special 
requirements specified for the SWPPP, and shall be included in the cost break-down furnished to the Engineer. The 
Contractor shall verify the estimated quantities of the special requirements and submit revised quantities in the cost 
break-down. 

The Contractor shall determine the quantities required to complete the work of water pollution control. The quantities 
and their values shall be included in the cost break-down submitted to the Engineer for approval. The Contractor shall be 
responsible for the accuracy of the quantities and values used in the cost break-down submitted for approval. The cost 
break-down shall not include water pollution control practices which are shown on the plans and for which there is a separate 
contract item. 

The sum of the amounts for the units of work listed in the cost break-down shall be equal to the contract lump sum price 
bid for water pollution control. Profit shall be included in each individual unit listed in the cost break-down. The cost 
break-down shall be submitted and approved within the same times specified for the SWPPP. Partial payment for the item of 
water pollution control will not be made until the cost break-down is approved, in writing, by the Engineer. Attention is 
directed to "Time Related Overhead" of these special provisions. 

Adjustments in the items of work and quantities listed in the approved cost break-down shall be made when required to 
address amendments to the SWPPP, except when the adjusted items are paid for as extra work. 

No adjustment in compensation will be made in the contract lump sum price paid for water pollution control due to 
differences between the quantities shown in the approved cost break-down and the quantities required to complete the work 
as shown on the approved SWPPP. No adjustment in compensation will be made for ordered changes to correct SWPPP 
work resulting from the Contractor's own operations or from the Contractor's negligence. 
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The approved cost break-down will be used to determine partial payments during the progress of the work and as the 
basis for calculating the adjustment in compensation for the item of water pollution control due to increases or decreases of 
quantities ordered by the Engineer. When an ordered change increases or decreases the quantities of an approved cost break-
down item, the adjustment in compensation will be determined in the same manner specified for increases and decreases in 
the quantity of a contract item of work in conformance with the provisions in Section 4-1.03B, "Increased or Decreased 
Quantities," of the Standard Specifications. If an ordered change requires a new item not on the approved cost break-down, 
the adjustment in compensation will be determined in the same manner specified for extra work in conformance with Section 
4-1.03D, "Extra Work," of the Standard Specifications. 

If requested by the Contractor and approved by the Engineer, changes to the water pollution control practices listed in the 
approved cost break-down, including the addition of new water pollution control practices, will be allowed. The changes 
shall be included in an approved amendment to the SWPPP. If the changes to the water pollution control practices requested 
by the Contractor would result in a net cost increase to the lump sum price for water pollution control, an adjustment in 
compensation will be made without change to the item of water pollution control. The net cost increase to the item of water 
pollution control resulting from changes requested by the Contractor will be paid for as extra work as provided in Section 
4-1.03D, "Extra Work," of the Standard Specifications. 

WATER POLLUTION CONTROL COST BREAK-DOWN 

Contract No. 04-045021 

UNIT DESCRIPTION UNIT 
APPROXIMATE 

QUANTITY VALUE AMOUNT 
MINIMUM REQUIREMENTS 

SS-1 Scheduling LS 
SS-2 Preservation Of Existing Vegetation M2 
SS-3 Hydraulic Mulch M2 
SS-4 Hydroseeding M2 
SS-5 Soil Binders M2 
SS-6 Straw Mulch M2 
SS-7 Geotextiles, Plastic Covers, & Erosion Control 
Blankets/Mats 

M2 

WE-1 Wind Erosion Control LS 
NS-6 Illicit Connection/Illegal Discharge Detection 
and Reporting 

LS 

NS-8 Vehicle and Equipment Cleaning LS 
NS-9 Vehicle and Equipment Fueling LS 
NS-10 Vehicle and Equipment Maintenance LS 
WM-1 Material Delivery and Storage LS 
WM-2 Material Use LS 
WM-4 Spill Prevention and Control LS 
WM-5 Solid Waste Management LS 
WM-9 Sanitary/Septic Waste Management LS 

SPECIAL REQUIREMENTS 

TC-1 Stabilized Construction Entrance/Exit EA 2 
NS-2 Dewatering Operations LS LUMP SUM 
NS-3 Paving and Grinding Operations LS LUMP SUM 
WM-6 Hazardous Waste Management LS LUMP SUM 
WM-8 Concrete Waste Management EA 1 

TOTAL ____________________ 
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SWPPP IMPLEMENTATION
 

Upon approval of the SWPPP, the Contractor shall be responsible throughout the duration of the project for installing, 
constructing, inspecting, maintaining, removing and disposing of the water pollution control practices included in the SWPPP 
and any amendments. Unless otherwise directed by the Engineer, the Contractor's responsibility for SWPPP implementation 
shall continue throughout any temporary suspension of work ordered in conformance with the provisions in Section 8-1.05, 
"Temporary Suspension of Work," of the Standard Specifications. Requirements for installation, construction, inspection, 
maintenance, removal, and disposal of water pollution control practices are specified in the Manuals and these special 
provisions. 

If the Contractor or the Engineer identifies a deficiency in any aspect of the implementation of the approved SWPPP or 
amendments, the deficiency shall be corrected immediately. The deficiency may be corrected at a later date and time if 
requested by the Contractor and approved by the Engineer in writing, but not later than the onset of precipitation. If the 
Contractor fails to correct the identified deficiency by the date agreed or prior to the onset of precipitation the project shall be 
in noncompliance. Attention is directed to Section 5-1.01, "Authority of the Engineer," of the Standard Specifications and 
the payment sections of these special provisions for possible noncompliance penalties. 

If the Contractor fails to conform to the provisions of "Water Pollution Control," the Engineer may order the suspension 
of construction operations which create water pollution. 

Implementation of water pollution control practices may vary by season. The Construction Site BMP Manual and these 
special provisions shall be followed for control practice selection of year round, rainy season and non-rainy season water 
pollution control practices. 

Year-Round Implementation Requirements 

The Contractor shall have a year-round program for implementing, inspecting and maintaining water pollution control 
practices for wind erosion control, tracking control, non-storm water control, and waste management and materials pollution 
control. 

The National Weather Service weather forecast shall be monitored and used by the Contractor on a daily basis. An 
alternative weather forecast proposed by the Contractor may be used if approved by the Engineer. If precipitation is 
predicted, the necessary water pollution control practices shall be deployed prior to the onset of the precipitation. 

Disturbed soil areas shall be considered active whenever the soil disturbing activities have occurred, continue to occur or 
will occur during the ensuing 21 days. Non-active areas shall be protected as prescribed in the Construction Site BMP 
Manual within 14 days of cessation of soil disturbing activities or prior to the onset of precipitation, whichever occurs first. 

Rainy Season Requirements 
Soil stabilization and sediment control practices conforming to the requirements in the Special Requirements and 

applicable Preparation Manual Minimum Requirements, shall be provided throughout the rainy season, defined as between 
October 1st and May 1st. 

An implementation schedule of required soil stabilization and sediment control practices for disturbed soil areas shall be 
completed not later than 20 days prior to the beginning of each rainy season. The implementation schedule shall identify the 
soil stabilization and sediment control practices to be implemented and the dates on which the implementation will be 
25 percent, 50 percent and 100 percent complete, respectively. Construction activities beginning during the rainy season 
shall implement applicable soil stabilization and sediment control practices. The Contractor shall implement soil stabilization 
and sediment control practices a minimum of 10 days prior to the start of the rainy season. 

Throughout the defined rainy season, the active disturbed soil area of the project site shall be not more than 2 hectares. 
The Engineer may approve, on a case-by-case basis, expansions of the active disturbed soil area limit. Soil stabilization and 
sediment control materials shall be maintained on site sufficient to protect the unprotected disturbed soil area. A detailed 
plan for the mobilization of sufficient labor and equipment shall be maintained to deploy the water pollution control practices 
required to protect the project site prior to the onset of precipitation events. 

Non-Rainy Season Requirements 

The non-rainy season shall be defined as all days outside the defined rainy season. The Contractor’s attention is directed 
to the Construction Site BMP Manual for soil stabilization and sediment control implementation requirements on disturbed 
soil areas during the non-rainy season. Disturbed soil areas within the project shall be protected in conformance with the 
requirements in the Construction Site BMP Manual with an effective combination of soil stabilization and sediment control. 
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MAINTENANCE
 

To ensure the proper implementation and functioning of water pollution control practices, the Contractor shall regularly 
inspect and maintain the construction site for the water pollution control practices identified in the SWPPP. The construction 
site shall be inspected by the Contractor as follows: 

A.	 Prior to a forecast storm; 
B.	 After a precipitation event which causes site runoff; 
C.	 At 24 hour intervals during extended precipitation events; 
D.	 Routinely, a minimum of once every two weeks outside of the defined rainy season; 
E.	 Routinely, a minimum of once every week during the defined rainy season. 

The Contractor shall use the Storm Water Quality Construction Site Inspection Checklist provided in the CSWPPP or an 
alternative inspection checklist provided by the Engineer. One copy of each site inspection record shall be submitted to the 
Engineer within 24 hours of completing the inspection. 

REPORTING REQUIREMENTS 

Report of Discharges, Notices or Orders 

If the Contractor identifies any discharge into receiving waters in a manner causing, or potentially causing, a condition of 
pollution, or if the project receives a written notice or order from any regulatory agency, the Contractor shall immediately 
inform the Engineer. The Contractor shall submit a written report to the Engineer within 7 days of the discharge event, 
notice, or order. The report shall include the following information: 

A.	 The date, time, location, nature of the operation, and type of discharge, including the cause or nature of the notice or 
order. 

B.	 The water pollution control practices deployed before the discharge event, or prior to receiving the notice or order. 
C.	 The date of deployment and type of water pollution control practices deployed after the discharge event, or after 

receiving the notice, or order, including additional measures installed or planned to reduce or prevent reoccurrence. 
D.	 An implementation and maintenance schedule for any affected water pollution control practices. 

Report of First-Time Non-Storm Water Discharge 

The Contractor shall notify the Engineer at least 3 days in advance of each first-time non-storm water discharge event, 
excluding exempted discharges. The Contractor shall notify the Engineer of each different operation causing a non-storm 
water discharge and shall obtain field approval for each first-time non-storm water discharge. Non-storm water discharges 
shall be monitored at each first-time occurrence and routinely thereafter. 

Annual Certifications 
By June 15 of each year, the Contractor shall complete and submit an Annual Construction Activity Certification as 

contained in the Preparation Manual to the Engineer. 

PAYMENT 
The contract lump sum price paid for prepare storm water pollution prevention plan shall include full compensation for 

furnishing all labor, materials, tools, equipment, and incidentals for doing all the work involved in developing, preparing, 
obtaining approval of, revising, and amending the SWPPP, as shown on the plans, as specified in the Standard Specifications 
and these special provisions, and as directed by the Engineer. 

Attention is directed to Section 9-1.06, "Partial Payments," and Section 9-1.07, "Payment After Acceptance," of the 
Standard Specifications. Payments for prepare storm water pollution prevention plan will be made as follows: 

A.	 After the SWPPP has been approved by the Engineer, 75 percent of the contract item price for prepare storm water 
pollution prevention plan will be included in the monthly partial payment estimate; and 

B.	 After acceptance of the contract in conformance with the provisions in Section 7-1.17, "Acceptance of Contract," of 
the Standard Specifications, payment for the remaining 25 percent of the contract item price for prepare storm water 
pollution prevention plan will be made in conformance with the provisions in Section 9-1.07. 
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The contract lump sum price paid for water pollution control shall include full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work involved in installing, constructing, removing, and 
disposing of water pollution control practices, including non-storm water and waste management and materials pollution 
water pollution control practices except those shown on the plans and for which there is a contract item of work, and 
excluding developing, preparing, obtaining approval of, revising, and amending the SWPPP, as shown on the plans, as 
specified in the Standard Specifications and these special provisions, and as directed by the Engineer. 

The cost of maintaining the temporary water pollution control practices shall be divided equally by the State and the 
Contractor as follows: 

Soil Stabilization 
All temporary water pollution control practices except:
 

SS-1 Scheduling
 
SS-2 Preservation of Existing Vegetation
 

Sediment Control 

All temporary water pollution control practices. 

Tracking Control 

All temporary water pollution control practices except:
 
SC-7 Street Sweeping and Vacuuming
 

Wind Erosion Control 
All temporary water pollution control practices. 

Non-Storm Water Control 

No sharing of maintenance costs will be allowed. 

Waste Management & Material Control 

No sharing of maintenance costs will be allowed. 

The division of cost will be made by determining the cost of maintaining temporary water pollution control practices in 
conformance with the provisions in Section 9-1.03, "Force Account Payment," of the Standard Specifications and paying to 
the Contractor one-half of that cost. Clean-up, repair, removal, disposal, improper installation, and replacement of temporary 
water pollution control practices damaged by the Contractor's negligence shall not be considered as included in the cost for 
performing maintenance and no additional compensation will be allowed therefor. 

The provisions for sharing maintenance costs shall not relieve the Contractor from the responsibility for providing 
appropriate maintenance on those items where maintenance costs are not shared. 

Full compensation for maintenance costs of water pollution control practices not shared, as specified in these special 
provisions, shall be considered as included in the contract lump sum price paid for water pollution control and no additional 
compensation will be allowed therefor. 

Those water pollution control practices which are shown on the plans and for which there is a contract item of work will 
be measured and paid for as that contract item of work. 

The Engineer will retain an amount equal to 25 percent of the estimated value of the contract work performed during 
estimate periods in which the Contractor fails to conform to the provisions of this section "Water Pollution Control," as 
determined by the Engineer. 

Retention for failure to conform to the provisions in this section "Water Pollution Control" shall be in addition to the 
other retention provided for in the contract. The amounts retained for failure of the Contractor to conform to the provisions 
in this section will be released for payment on the next monthly estimate for partial payment following the date that an 
approved SWPPP has been implemented and maintained, and water pollution is adequately controlled, as determined by the 
Engineer. 
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10-1.04 NON-STORM WATER DISCHARGES.
 

Non-storm water discharges shall conform to the requirements in Section 7-1.01G, “Water Pollution” of the Standard 
Specifications and these special provisions. Attention is directed to Section "Water Pollution Control" of these special 
provisions. 

Conformance with the requirements of this section shall in no way relieve the Contractor from the Contractor's 
responsibilities, as provided in Section 7-1.11, "Preservation of Property," and Section 7-1.12, "Responsibility for Damage," 
of the Standard Specifications. 

STOCKPILE DEWATER 
The Contractor shall prevent the flow of water, including ground water, surface runoff and tidal flow from entering any 

temporary stockpiles on land. 
The Contractor shall depict and describe within an amendment to the Storm Water Pollution Prevention Plan (SWPPP), 

as specified in “Water Pollution Control” of these special provisions, the methods and measures that will be used to dewater 
the temporary stockpiles, to seal the sides and bottom of the temporary stockpiles, and to prevent the flow of water into the 
stockpiles. The time to be provided for the Engineer’s review and approval of the amendment shall be 10 working days prior 
to beginning temporary stockpile operations. Operations producing water will not be permitted until the plan has been 
approved by the Engineer. 

The Contractor is responsible for all work, records, reports, and costs involved in handling the water. The Contractor 
shall supply all analytical data, dewatering volume records, and written requests for discharge to the Engineer for approval 
prior to discharging any water. The Engineer shall have up to 7 calendar days for review and approval of discharge. Water 
that does not meet discharge requirements shall not be discharged on the site or to the storm drainage or to the sanitary sewer 
systems. The Contractor is responsible for either treating such water to meet the requirements for discharge or hauling such 
water off site to an appropriately licensed liquid disposal facility. Penalties assessed against the State for permit non-
compliance by the Contractor will be borne by the Contractor. Such penalties will be deducted from the monthly progress 
payment. 

However, nothing in this section, “Non-Storm Water Discharge,” will be construed as relieving the Contractor of full 
responsibility of complying with Section 7-1.16 “Contractor’s Responsibility for the Work and Materials” of the Standard 
Specifications. 

EXCAVATION DEWATER
 The Contractor shall graphically depict the dewatering process within the Storm Water Pollution Prevention Plan 

(SWPPP), as specified in "Water Pollution Control" of these special provisions. The graphic shall show both a sectional and 
plan view that details the removal techniques for suspended solids. The graphic shall define the flow path and placement of 
pipes, hoses, pumps, and other equipment used to convey the discharge. In addition, the Contractor shall provide a sketch 
that depicts the general position of the apparatus relative to the excavation(s) undergoing dewatering and the point of effluent 
discharge. 

Suspended solids shall be removed to the extent that visible, floating products are not apparent within the discharge. 
Also, the discharge shall be of a purity such that turbidity and color beyond present natural background levels are not 
apparent within the receiving water body. The turbidity, measured in Nephelometric Turbidity Units (NTU), of the discharge 
shall not be greater than a 10 percent increase of the background turbidity of the receiving water body. The point of effluent 
discharge shall not cause bottom sediments, aquatic vegetation, or surface soils to become dislodged or disturbed. 

The Contractor shall conduct a daily inspection of the dewatering equipment, when in use, to ensure that all components 
are functional and routinely maintained to prevent leakage prior to removal of suspended solids. Should any component of 
the dewatering equipment be damaged or affect the performance of the equipment, the dewatering operation shall be 
discontinued and the component shall be repaired or replaced with substitute equipment. 

The Contractor shall monitor both the discharge and the receiving water body. The observations made during 
monitoring shall include the color, size of affected area, presence of suspended material, presence of water fowl or aquatic 
wildlife, wind direction and velocity, atmospheric condition, time, date, a turbidity measurement in NTU, and pH. The 
Contractor shall supplement the observations with photographs. The Contractor shall conduct monitoring, at a minimum of 
one hour prior to discharge, during the first 10 minutes of initiating discharge, and upon cessation of the discharge. The 
observations shall be recorded on the inspection forms to be provided by the Engineer. Completed inspection forms, 
including photographs, shall be provided to the Engineer, on a weekly basis or as directed by the Engineer. 

Observations which indicate that the discharge is of a visible purity such that turbidity and apparent color are beyond the 
present natural background shall be immediately reported to the Engineer. The discharge activity shall cease so that 
corrective actions are undertaken to repair, modify or replace the equipment. The commencement of discharge activities 
shall be upon approval by the Engineer. 
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The Contractor shall be responsible for maintaining all of the equipment to operational levels necessary to comply with 
provisions outlined in these special provisions and permits issued for this project. If the Contractor or the Engineer identifies 
a deficiency in the functioning of any equipment, the deficiency shall be immediately corrected by the Contractor. 

SPILL CONTINGENCY 

The Contractor shall prepare and submit to the Engineer a contingency plan for the management of spills or leaks of any 
materials or wastes that may impact the water quality of the San Francisco Bay. 

The spill contingency plan shall be incorporated within the Storm Water Pollution Prevention Plan (SWPPP), as 
specified in “Water Pollution Control” of these special provisions. 

The contingency plan shall include instructions and procedures for reporting spills, and a list of spill containment and 
collection materials and equipment to be maintained onsite. The contingency plan shall be reviewed and updated at least 
every 90 calendar days. 

LIQUIDS, RESIDUES AND DEBRIS 
The control and disposal of liquids, residues, and debris associated with all construction activities shall be described 

within the SWPPP, as specified in “Water Pollution Control” of these special provisions. The SWPPP shall, at a minimum, 
depict and describe the procedural and structural methods of detaining, collecting, and disposing of all slurries, liquids, 
residues, and debris associated with the operations. Sufficient redundancy shall be incorporated into the procedural and 
structural methods such that the liquids, residues, and debris are not conveyed into or become present in drainage systems 
and/or other water bodies. 

MEASUREMENT AND PAYMENT 
Full compensation for excavation, and stockpile dewatering operations including, but not limited to, providing power to 

operate pumping equipment; monitoring and inspection of discharges, and receiving water body; providing all necessary 
maintenance, labor, vehicles, equipment, and other incidentals; and removal and disposal of materials, and groundwater, shall 
be considered as included in the contract lump sum paid for water pollution control. 
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10-1.20 PILING 

Piling shall conform to the provisions in Section 49, "Piling," of the Standard Specifications, and these special 
provisions. 

Foundation recommendations are included in the "Information Handout" available to the Contractor as provided for in 
Section 2-1.03, "Examination of Plans, Specifications, Contract, and Site of Work," of the Standard Specifications. 

Attention is directed to "Welding Quality Control" of these special provisions. 
Attention is directed to "Public Safety," of these special provisions. Before performing any pile handling or pile 

installation operation at any location that is closer than the length of the pile being handled or installed to the edge of any area 
open to public traffic or public use, the Contractor shall submit to the Engineer, as provided in Section 5-1.02, "Plans and 
Working Drawings," of the Standard Specifications, a detail plan of the measures that will be employed to provide for the 
safety of traffic and the public. 

The second paragraph in Section 49-1.03, "Determination of Length," of the Standard Specifications is amended to read: 

At the Contractor's option, the Contractor may conduct additional foundation investigation, including installing 
and axial load testing additional non-production indicator piling. The Engineer shall approve locations of additional 
foundation testing. The Contractor shall notify the Engineer at least 5 working days prior to beginning additional 
foundation investigation. 

Additional foundation investigation shall be completed prior to requesting revised specified pile tip elevations or 
modification to the installation methods specified herein. Revisions to specified tip elevations and modifications to the 
specified installation methods will be subject to the provisions of Section 5-1.14, "Cost Reduction Incentive." 

Modification to the specified installation methods and specified pile tip elevation will not be considered at 
locations where lateral load demands control design pile tip elevations or when the plans state that specified pile tip 
elevation shall not be revised. 

The pile structural capacity design is based on the nominal strength as defined in Caltrans Bridge Design 
Specifications (Article 8.1.3) or the nominal resistance as defined in the LRFD Bridge Design Specifications 
(Article 1.3.2.1). The nominal resistance of the pile, as shown on the plans, is the design capacity required to resist the 
factored axial load demands. 

Indicator compression pile load testing shall conform to the requirements of ASTM Designation: D 1143. The 
acceptance criteria for compression pile load testing shall be as follows: 

The pile shall sustain the first compression test load applied which is equal to the nominal compression 
resistance, as shown on the plans, with no more than 13 mm total vertical movement at the top of the pile measured 
relative to the top of the pile prior to the start of compression load testing. 

Indicator tension pile load testing shall conform to the requirements of ASTM Designation: D 3689. The loading 
apparatus described as "Load Applied to Pile by Hydraulic Jack(s) Acting at One End of Test Beam(s) Anchored to the 
Pile" shall not be used. The acceptance criteria for tension pile load testing shall be as follows: 

The pile shall sustain the first tension test load applied which is equal to the nominal tension resistance, as 
shown on the plans, with no more than 13 mm total vertical movement at the top of the pile measured relative to the 
top of the pile prior to the start of tension load testing. 

Indicator piling shall be removed in conformance with the requirements in Section 15-4.02, "Removal Methods," 
and the remaining holes shall be backfilled with earth or other suitable material approved by the Engineer. 

For driven piling, the Contractor shall furnish piling of sufficient length to obtain both the specified tip elevation 
and design load shown on the plans or specified in the special provisions. 

The fifth paragraph in Section 49-1.04, "Load Test Piles," of the Standard Specifications is amended to read: 

Load test anchorages in piles used as anchor piles shall conform to the following requirements: 

High strength threaded steel rods shall conform to the provisions for bars in Section 50-1.05, "Prestressing 
Steel," except Type II bars shall be used. 

High strength steel plates shall conform to the requirements in ASTM Designation: A 709, Grade 50. 
Anchor nuts shall conform to the provisions in the second paragraph in Section 50-1.06, "Anchorages and 

Distribution." 
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The eighth, ninth and tenth paragraphs in Section 49-1.04, "Load Test Piles," of the Standard Specifications are amended 
to read: 

Should the Engineer fail to complete the load tests within the time specified in the special provisions and if, in the 
opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in 
load testing of piles, the delay will be considered a right of way delay as specified in Section 8-1.09, "Right of Way 
Delays." 

The Contractor shall furnish labor, materials, tools, equipment, and incidentals as required to assist the Engineer in 
the installation, operation and removal of State-furnished steel load test beams, State-furnished jacks, bearing plates, 
drills, and other test equipment. This work will be paid for as extra work as provided in Section 4-1.03D. 

The first and second paragraphs in Section 49-1.05, "Driving Equipment," of the Standard Specifications are amended to 
read: 

49-1.05 Driving Equipment.—Driven piles shall be installed with impact hammers that are approved in writing 
by the Engineer. Impact hammers shall be steam, hydraulic, air, or diesel hammers. Impact hammers shall develop 
sufficient energy to drive the piles at a penetration rate of not less than 3 mm per blow at the specified bearing value. 

Vibratory hammers shall not be used for installation of piles, unless otherwise shown on the plans or specified in 
the special provisions. 

Hammers with an external combustion engine that are not single action, shall have a transducer that records ram 
velocity. 

Double acting diesel hammers with internal combustion engines shall have a transducer that records bounce 
chamber pressure. 

For hammers with no visual way of observing the ram stroke, a printed readout showing hammer energy during 
driving operation shall be provided to the Engineer by the Contractor. 

Difficult pile installation is anticipated at the proposed Mini Toll Plaza and Covered Pedestrian Walkway areas 
due to the presence of the existing buried man-made objects and buried rock slope protection. Large pieces 
(approximately 1 cubic meter in size) of broken reinforced concrete and reinforced concrete piling can be expected 
down to -3.0 meters elevation (NGVD). Excavating and predrilling of these materials will be necessary prior to 
driving the piling. This excavation and predrilling should be carried out in compliance with all project permits. 

The fifth paragraph in Section 49-1.05, "Driving Equipment," of the Standard Specifications is deleted. 

MEASUREMENT AND PAYMENT (PILING) 
Measurement and payment for the various types and classes of piles shall conform to the provisions in Sections 49-6.01, 

"Measurement," and 49-6.02, "Payment," of the Standard Specifications and these special provisions. 
Full compensation for furnishing and placing additional testing reinforcement, load test anchorages, and for cutting off 

test piles as specified shall be considered as included in the contract price paid for piling of the type or class shown in the 
Engineer's Estimate, and no additional compensation will be allowed. 

No additional compensation or extension of time will be made for additional foundation investigation, installation and 
testing of indicator piling, cutting off piling and restoring the foundation investigation and indicator pile sites, and review of 
request by the Engineer. 

The sixth paragraph in Section 49-6.02, "Payment," of the Standard Specifications is amended to read: 

If precast prestressed concrete piling or steel pipe piling is manufactured or fabricated more than 480 air line 
kilometers from both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by the State. 
Whereas it is and will be impractical and extremely difficult to ascertain and determine the actual increase in such 
expenses, it is agreed that payment to the Contractor for furnishing piling of the types shown in the Engineer's Estimate 
will be reduced $5000 for each manufacture or fabrication site located more than 480 air line kilometers from both 
Sacramento and Los Angeles and an additional $3000 ($8000 total) for each manufacture or fabrication site located 
more than 4800 air line kilometers from both Sacramento and Los Angeles. 
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Predrilled Holes 
Piles shall be driven in over sized drilled holes in conformance with the provisions in Section 49-1.06, "Predrilled 

Holes," of the Standard Specifications at the locations and to the corresponding bottom of hole elevations listed in the 
following table: 

Location Elevation of Predrilled Hole 
Pedestrian Walkway -3.0 meters 

Full compensation for excavating and predrilling, backfilling and disposing of the existing buried man-made objects and 
buried rock slope protection to facilitate the installation of the piling shall be considered as included in the contract unit price 
paid for driving the piles involved, and no additional compensation will be allowed therefor. 
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10-1.31 RUBBERIZED ASPHALT CONCRETE (TYPE G) 

Rubberized asphalt concrete (Type G) shall consist of furnishing and mixing gap graded aggregate and asphalt-rubber 
binder and spreading and compacting the mixture. Type G rubberized asphalt concrete shall conform, except as otherwise 
provided, to the provisions for Type A asphalt concrete in Section 39, "Asphalt Concrete," of the Standard Specifications and 
these special provisions. 

The production of rubberized asphalt concrete and asphalt-rubber binder must be approved by the Bay Area Quality 
Management District. Operating permits are required to produce asphalt concrete. The Bay Area Quality Management 
District have stopped the production of asphalt concrete and asphalt-rubber binder and rubberized asphalt due to the failure to 
obtain the necessary approvals. 

GENERAL 

The Contractor shall furnish samples of aggregate to the Engineer in conformance with the provisions in Section 
39-3.03, "Proportioning," of the Standard Specifications. 

Aggregate for Type G rubberized asphalt concrete shall be of such quality that the optimum amount of asphalt-rubber 
binder to be mixed with the aggregate, as determined by the Engineer in conformance with the requirements in California 
Test 367 (as amended below), shall be a minimum of 7.0 percent by mass of dry aggregate and a maximum of 9.0 percent by 
mass of dry aggregate. Aggregates which result in an optimum asphalt-rubber binder content of less than 7.0 percent or more 
than 9.0 percent by mass of dry aggregate shall not be used. The Engineer will determine the exact amount of asphalt-rubber 
binder to be mixed with the aggregate in conformance with the requirements in California Test 367, except as follows: 

A.	 The specific gravity used in California Test 367, Section "B. Voids Content of Specimen," will be determined using 
California Test 308, Method A. 

B.	 California Test 367, Section "C. Optimum Bitumen Content," is revised as follows: 

1.	 Plot asphalt-rubber binder content versus void content for each specimen on Form TL-306 (Figure 3), and 
connect adjacent points with straight lines. 

2.	 From Figure 3 select the theoretical asphalt-rubber binder content that has 5 percent voids. 
3.	 Record the asphalt-rubber binder content in Step 2 as the Optimum Bitumen Content (OBC). 
4.	 To establish a recommended range, use the Optimum Bitumen Content (OBC) as the high value and 0.3 percent 

less as the low value. Notwithstanding, the recommended range shall not extend below 7.0 percent nor shall the 
high value to establish the recommended range be above 9.0 percent. If the OBC is 7.0 percent, then there shall 
be no recommended range, and 7.0 percent shall be the recommended value. 

C.	 Laboratory mixing and compaction shall be in conformance with the requirements of California Test 304, except 
that the mixing temperature of the aggregate shall be between 149°C and 163°C. The compaction temperature of 
the combined mixture shall be between 143°C and 149°C. 

The rubberized asphalt concrete mixture, composed of the aggregate proposed for use and the optimum amount of 
asphalt-rubber binder as determined in conformance with the requirements in California Test 367 modified above, shall 
conform to the following quality requirements: 

RUBBERIZED ASPHALT CONCRETE MIXTURE 
Test Parameter California Test Requirement 

Stabilometer Value, Minimum 304 and 366 23 
Voids in Mineral Aggregate, Percent, Minimum See Note 18 
Note: Voids in mineral aggregate test shall be determined as described in Asphalt 
Institute Mix Design Methods for Asphalt Concrete (MS-2). 

The asphalt-rubber binder content of the rubberized asphalt concrete (Type G) will be determined by extraction tests in 
conformance with the requirements in California Test 362, or will be determined in conformance with the requirements in 
California Test 379. 
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The Contractor shall furnish a Certificate of Compliance to the Engineer in conformance with the provisions in Section 
6-1.07, "Certificates of Compliance," of the Standard Specifications for each material used in asphalt-rubber binder and the 
asphalt-rubber binder mixture. The Certificate of Compliance shall certify that the material conforms to the provisions in 
these special provisions. When requested by the Engineer, the Contractor shall submit samples with the Certificate of 
Compliance. The Contractor shall provide the Engineer a Material Safety Data Sheet (MSDS) for each of the constituent 
components of the asphalt-rubber binder, for the completed mixture of asphalt-rubber binder and for the Type G rubberized 
asphalt concrete. 

The Contractor shall provide a Certificate of Compliance for each truck load of crumb rubber modifier (CRM), paving 
asphalt, and asphalt modifier delivered to the project. The Quality Control Program used by the manufacturer of each 
ingredient shall include a sampling and testing frequency as shown below: 

A.	 CRM shall be tested, except for the grading requirement, at least once for every 225 tonnes of production, with a 
minimum of once for each project. CRM shall be tested for grading for every truck load delivered to the project. 

B.	 Paving asphalt shall be tested at least once for every 180 tonnes of production with a minimum of once for each 
project. 

C.	 Asphalt modifier shall be tested at least once for every 23 tonnes of production with a minimum of once for each 
project. 

D.	 A copy of the laboratory test results for the test parameters specified in these special provisions for CRM, paving 
asphalt, and asphalt modifier shall be submitted to the Engineer with the Certificate of Compliance for each truck 
load of individual material delivered to the project. 

Certified volume or weight slips shall be delivered to the Engineer for the materials supplied. 

PAVING ASPHALT 
The grade of paving asphalt to be used in the asphalt-rubber binder shall be AR-4000 and shall conform to the provisions 

in Section 92, "Asphalts," of the Standard Specifications and these special provisions. 
The paving asphalt for use in asphalt-rubber binder shall be modified with an asphalt modifier. 

ASPHALT MODIFIER 
The asphalt modifier shall be a resinous, high flash point, aromatic hydrocarbon compound and shall conform to the 

following requirements: 

ASPHALT MODIFIER 
ASTM 

Test Parameter Designation Requirement 

Viscosity, m2/s (x10-6) at 100°C D 445 X ± 3* 

Flash Point, CL.O.C., °C D 92 207 min. 
Molecular Analysis: 

Asphaltenes, percent by mass D 2007 0.1 max. 
Aromatics, percent by mass D 2007 55 min. 

* The symbol "X" is the viscosity of the asphalt modifier the 
Contractor proposes to furnish. The value "X" which the Contractor 
proposes shall be between the limits 19 and 36 and shall be submitted 
in writing to the Engineer. A proposed change, requested by the 
Contractor, in the value "X" shall require a new asphalt-rubber binder 
design. 

The asphalt modifier shall be proportionately added to the paving asphalt at the production site where the asphalt-rubber 
binder is blended and reacted. Asphalt modifier shall be added in an amount of 2.5 percent to 6.0 percent by mass of the 
paving asphalt based on the recommendation of the asphalt-rubber binder supplier. The paving asphalt shall be at a 
temperature of not less than 190°C or more than 226°C when the asphalt modifier is added. If the asphalt modifier is 
combined with the paving asphalt, before being blended with the CRM, the combined paving asphalt and asphalt modifier 
shall be mixed by circulation for a period of not less than 20 minutes. Premixing of asphalt modifier and paving asphalt will 
not be required when the ingredients of the asphalt-rubber binder are proportioned and mixed simultaneously. Asphalt 
modifier and paving asphalt shall be measured for proportioning with meters conforming to the provisions in Section 9-1.01, 
"Measurement of Quantities," of the Standard Specifications. 
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CRUMB RUBBER MODIFIER (CRM) 

Crumb rubber modifier (CRM) shall consist of a combination of scrap tire CRM and high natural CRM. The scrap tire 
CRM shall consist of ground or granulated rubber derived from a combination of automobile tires, truck tires or tire buffings. 
The high natural CRM shall consist of ground or granulated rubber derived from materials that utilize high natural rubber 
sources. 

Steel and fiber separation may be accomplished by any method. Cryogenic separation, if utilized, shall be performed 
separately from and prior to grinding or granulating. 

CRM shall be ground or granulated at ambient temperature. Cryogenically produced CRM particles which can pass 
through the grinder or granulator without being ground or granulated respectively shall not be used. 

CRM shall not contain more than 0.01-percent wire (by mass of CRM) and shall be free of other contaminants, except 
fabric. Fabric shall not exceed 0.05-percent by mass of CRM. The test and method for determining the percent by mass of 
wire and fabric is available at the Transportation Laboratory, Pavement Branch, Telephone 916-227-7300, and will be 
furnished to interested persons upon request. A Certificate of Compliance certifying these percentages shall be furnished to 
the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard 
Specifications. 

The length of an individual CRM particle shall not exceed 4.75 mm. 
The CRM shall be sufficiently dry so that the CRM will be free flowing and not produce foaming when combined with 

the blended paving asphalt and asphalt modifier mixture. Calcium carbonate or talc may be added at a maximum amount of 
3 percent by mass of CRM to prevent CRM particles from sticking together. The CRM shall have a specific gravity between 
1.1 and 1.2 as determined by California Test 208. Scrap tire CRM and high natural CRM shall be delivered to the production 
site in separate bags and shall be sampled and tested separately. CRM material shall conform to the following requirements 
of ASTM Designation: D 297: 

SCRAP TIRE CRUMB RUBBER MODIFIER 

Test Parameter 
Percent 

Min. Max. 
Acetone Extract 6.0 16.0 
Ash Content — 8.0 
Carbon Black Content 28.0 38.0 
Rubber Hydrocarbon 42.0 65.0 
Natural Rubber Content 22.0 39.0 

HIGH NATURAL CRUMB RUBBER MODIFIER
 

Test Parameter 
Percent 

Min. Max. 
Acetone Extract 4.0 16.0 
Rubber Hydrocarbon 50.0 — 
Natural Rubber Content 40.0 48.0 

The CRM for asphalt-rubber binder shall conform to the gradations specified below when tested in conformance with the 
requirements in ASTM Designation: C 136, except as follows: 

A.	 Split or quarter 100 g ± 5 g from the CRM sample and dry to a constant mass at a temperature of not less than 57°C 
or more than 63°C and record the dry sample mass. Place the CRM sample and 5.0 g of talc in a 0.5-L jar. Seal the 
jar, then shake it by hand for a minimum of one minute to mix the CRM and the talc. Continue shaking or open the 
jar and stir until particle agglomerates and clumps are broken and the talc is uniformly mixed. 
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B.	 Place one rubber ball on each sieve. Each ball shall have a mass of 8.5 g ± 0.5 g, have a diameter of 24.5 mm 
± 0.5 mm, and shall have a Shore Durometer "A" hardness of 50 ± 5 in conformance with the requirements in 
ASTM Designation: D 2240. After sieving the combined material for 10 minutes ± 1 minute, disassemble the 
sieves. Material adhering to the bottom of a sieve shall be brushed into the next finer sieve. Weigh and record the 
mass of the material retained on the 2.36-mm sieve and leave this material (do not discard) on the scale or balance. 
Observed fabric balls shall remain on the scale or balance and shall be placed together on the side of the scale or 
balance to prevent the fabric balls from being covered or disturbed when placing the material from finer sieves onto 
the scale or balance. The material retained on the next finer sieve (2.00-mm sieve) shall be added to the scale or 
balance. Weigh and record that mass as the accumulative mass retained on that sieve (2.00-mm sieve). Continue 
weighing and recording the accumulated masses retained on the remaining sieves until the accumulated mass 
retained in the pan has been determined. Prior to discarding the CRM sample, separately weigh and record the total 
mass of fabric balls in the sample. 

C.	 Determine the mass of material passing the 75-µm sieve (or mass retained in the pan) by subtracting the 
accumulated mass retained on the 75-µm sieve from the accumulated mass retained in the pan. If the material 
passing the 75-µm sieve (or mass retained in the pan) has a mass of 5 g or less, cross out the recorded number for 
the accumulated mass retained in the pan and copy the number recorded for the accumulated mass retained on the 
75-µm sieve and record that number (next to the crossed out number) as the accumulated mass retained in the pan. 
If the material passing the 75-µm sieve (or mass retained in the pan) has a mass greater than 5 g, cross out the 
recorded number for the accumulated mass retained in the pan, subtract 5 g from that number and record the 
difference next to the crossed out number. The adjustment to the accumulated mass retained in the pan is made to 
account for the 5 g of talc added to the sample. For calculation purposes, the adjusted total sample mass is the same 
as the adjusted accumulated mass retained in the pan. Determine the percent passing based on the adjusted total 
sample mass and record to the nearest 0.1 percent. 

CRM GRADATIONS 
Sieve Size Scrap Tire CRM Percent Passing High Natural CRM Percent Passing 

2.36-mm 100 100 
2.00-mm 98-100 100 
1.18-mm 45-75 95-100 
600-µm 2-20 35-85 
300-µm 0-6 10-30 
150-µm 0-2 0-4 
75-µm 0 0-1 

ASPHALT-RUBBER BINDER 

Asphalt-rubber binder shall consist of a mixture of paving asphalt, asphalt modifier, and crumb rubber modifier. 
At least 2 weeks before the binder's intended use, the Contractor shall furnish the Engineer 4 one-liter cans filled with the 

asphalt-rubber binder proposed for use on the project. The Contractor shall supply the Engineer, for approval, a binder 
formulation and samples of the materials to be used in the asphalt-rubber binder at least 2 weeks before construction is 
scheduled to begin. The binder formulations shall consist of the following information: 

A.	 Paving Asphalt and Modifiers: 

1.	 Source and grade of paving asphalt. 
2.	 Source and identification (or type) of modifiers used. 
3.	 Percentage of asphalt modifier by mass of paving asphalt. 
4.	 Percentage of the combined blend of paving asphalt and asphalt modifier by total mass of asphalt-rubber binder 

to be used. 
5.	 Laboratory test results for test parameters shown in these special provisions. 

B	 Crumb Rubber Modifier (CRM): 

1.	 Source and identification (or type) of scrap tire and high natural CRM. 
2.	 Percentage of scrap tire and high natural CRM by total mass of the asphalt-rubber blend. 
3.	 If CRM from more than one source is used, the above information will be required for each CRM source used. 
4.	 Laboratory test results for test parameters shown in these special provisions. 
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C. Asphalt-Rubber Binder: 

1. Laboratory test results of the proposed blend for test parameters shown in these special provisions. 
2. The minimum reaction time and temperature. 

The method and equipment for combining paving asphalt, asphalt modifier, and CRM shall be so designed and 
accessible that the Engineer can readily determine the percentages by mass for each material being incorporated into the 
mixture. 

The proportions of the materials, by total mass of asphalt-rubber binder, shall be 80 percent ± 2 percent combined paving 
asphalt and asphalt modifier, and 20 percent ± 2 percent CRM. However, the minimum amount of CRM shall not be less 
than 18.0 percent. Lower values which are rounded up shall not be allowed. The CRM shall be combined at the production 
site and shall contain 75 percent ± 2 percent scrap tire CRM and 25 percent ± 2 percent high natural CRM, by mass. 

The paving asphalt and asphalt modifier shall be combined into a blended mixture that is chemically compatible with the 
crumb rubber modifier to be used. The blended mixture is considered to be chemically compatible when it meets the 
provisions for asphalt-rubber binder (after reacting) found in these special provisions. 

The blended paving asphalt and asphalt modifier mixture, and the CRM shall be combined and mixed together at the 
production site in a blender unit to produce a homogeneous mixture. 

The temperature of the blended paving asphalt and asphalt modifier mixture shall be not less than 190°C nor more than 
226°C when the CRM is added. The combined materials shall be reacted for a minimum of 45 minutes after incorporation of 
the CRM at a temperature of not less than 190°C nor more than 218°C. The temperature shall not be higher than 6°C below 
the actual flash point of the asphalt-rubber binder. 

After reacting, the asphalt-rubber binder shall conform to the following requirements: 

ASPHALT-RUBBER BINDER 

Test Parameter 
ASTM Test 

Method 
Requirement 

Min. Max. 
Cone Penetration @ 25°C, 1/10 mm D 217 25 70 
Resilience @ 25°C, Percent rebound D 3407 18 — 
Field Softening Point, °C D 36 52 74 

Viscosity @ 190°C, Pa • s (x10-3) See Note 1500 4000 

NOTE: The viscosity test shall be conducted using a hand held Haake Viscometer Model VT-02 with Rotor 1, 
24 mm in depth x 53 mm in height, or equivalent, as determined by the Engineer. The accuracy of the viscometer 
shall be verified by comparing the viscosity results obtained with the hand held viscometer to 3 separate calibration 

fluids of known viscosities ranging from 1000 to 5000 Pa • s (x10-3). The viscometer will be considered accurate 

if the values obtained are within 300 Pa • s (x10-3) of the known viscosity. The known viscosity value shall be 
based on the fluid manufacturers standard test temperature or the test temperature versus viscosity correlation table 
provided by the fluid manufacturer. Viscometers used on the project shall be verified to be accurate. The test 
method for determining the viscosity of asphalt-rubber binder using a hand held viscometer is available at the 
Transportation Laboratory, Pavement Branch, Telephone (916) 227-7300. The accuracy verification results shall 
be provided to the Engineer and shall be certified by a Certificate of Compliance. The Certificate of Compliance 
shall be furnished to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of 
Compliance," of the Standard Specifications. 

The Contractor shall provide a Haake Viscometer, or equivalent, at the production site during combining of asphalt-
rubber binder materials. The Contractor shall take viscosity readings of asphalt-rubber binder from samples taken from the 
feed line connecting the storage and reaction tank to the asphalt concrete plant. Readings shall be taken at least every hour 
with not less than one reading for each batch of asphalt-rubber binder. The Contractor shall log these results, including time 
and asphalt-rubber binder temperature, and a copy of the log shall be submitted to the Engineer on a daily basis. As 
determined by the Engineer, the Contractor shall either notify the Engineer at least 15 minutes prior to each test or provide 
the Engineer a schedule of testing times. 
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The reacted asphalt-rubber binder shall be maintained at a temperature of not less than 190°C nor more than 218°C. 
If any of the material in a batch of asphalt-rubber binder is not used within 4 hours after the 45-minute reaction period, 

heating of the material shall be discontinued. Any time the asphalt-rubber binder cools below 190°C and is reheated shall be 
considered a reheat cycle. The total number of reheat cycles shall not exceed 2. The material shall be uniformly reheated to 
a temperature of not less than 190°C nor more than 218°C prior to use. Additional scrap tire CRM may be added to the 
reheated binder and reacted for a minimum of 45 minutes. The cumulative amount of additional scrap tire CRM shall not 
exceed 10 percent of the total binder mass. Reheated asphalt-rubber binder shall conform to the provisions for asphalt-rubber 
binder. 

EQUIPMENT FOR PRODUCTION OF ASPHALT-RUBBER BINDER 
The Contractor shall utilize the following equipment for production of asphalt-rubber binder: 

A.	 An asphalt heating tank equipped to heat and maintain the blended paving asphalt and asphalt modifier mixture at 
the necessary temperature before blending with the CRM. This unit shall be equipped with a thermostatic heat 
control device and a temperature reading device and shall be accurate to within ± 3°C and shall be of the recording 
type. 

B.	 A mechanical mixer for the complete, homogeneous blending of paving asphalt, asphalt modifier, and CRM. 
Paving asphalt and asphalt modifier shall be introduced into the mixer through meters conforming to the provisions 
in Section 9-1.01, "Measurement of Quantities," of the Standard Specifications. The blending system shall be 
capable of varying the rate of delivery of paving asphalt and asphalt modifier proportionate with the delivery of 
CRM. During the proportioning and blending of the liquid ingredients, the temperature of paving asphalt and the 
asphalt modifier shall not vary more than ± 14°C. The paving asphalt feed, the asphalt modifier feed, and CRM feed 
shall be equipped with devices by which the rate of feed can be determined during the proportioning operation. 
Meters used for proportioning individual ingredients shall be equipped with rate-of-flow indicators to show the rates 
of delivery and resettable totalizers so that the total amounts of liquid ingredients introduced into the mixture can be 
determined. The liquid and dry ingredients shall be fed directly into the mixer at a uniform and controlled rate. The 
rate of feed to the mixer shall not exceed that which will permit complete mixing of the materials. Dead areas in the 
mixer, in which the material does not move or is not sufficiently agitated, shall be corrected by a reduction in the 
volume of material or by other adjustments. Mixing shall continue until a homogeneous mixture of uniformly 
distributed and properly blended asphalt-rubber binder of unchanging appearance and consistency is produced. The 
Contractor shall provide a safe sampling device capable of delivering a representative sample of the completed 
asphalt-rubber binder of sufficient size to permit the required tests. 

C.	 An asphalt-rubber binder storage tank equipped with a heating system furnished with a temperature reading device 
to maintain the proper temperature of the asphalt-rubber binder and an internal mixing unit capable of maintaining a 
homogeneous mixture of paving asphalt, asphalt modifier, and CRM. 

The equipment shall be approved by the Engineer prior to use. 

AGGREGATE 
The aggregate for Type G rubberized asphalt concrete shall conform to the following grading and shall meet the quality 

provisions specified for Type A asphalt concrete in Section 39-2.02, "Aggregate," of the Standard Specifications, except as 
follows: 

A.	 California Test 211, Los Angeles Rattler loss at 500 revolutions shall be 40 percent maximum. 
B.	 California Test 205, Section D, definition of a crushed particle is revised as follows: "A particle having 2 or more 

fresh mechanically fractured faces shall be considered a crushed particle." 
C.	 The swell and moisture vapor susceptibility requirements shall not apply. 
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The symbol "X" in the following table is the gradation which the Contractor proposes to furnish for the specific sieve.
 

Aggregate Grading Requirements
 
Percentage Passing
 
12.5-mm maximum
 

Sieve Size Limits of Proposed Gradation Operating Range Contract Compliance 
19-mm — 100 100 
12.5-mm — 90-100 90-100 
9.5-mm 83-87 X±5 X±7 
4.75-mm 33-37 X±5 X±7 
2.36-mm 18-22 X±4 X±5 
600-µm 8-12 X±4 X±5 
75-µm — 2-7 0-8 

PROPORTIONING, SPREADING AND COMPACTING 

When batch type asphalt concrete plants are used to produce Type G rubberized asphalt concrete, the asphalt-rubber 
binder and mineral aggregate shall be proportioned by mass. 

If the Contractor selects the batch mixing method, asphalt concrete shall be produced by the automatic batch mixing 
method in conformance with the provisions in Section 39-3.03A(2), "Automatic Proportioning," of the Standard 
Specifications. 

When continuous mixing type asphalt concrete plants are used to produce Type G rubberized asphalt concrete, the 
asphalt-rubber binder shall be proportioned by an asphalt meter of the mass flow, Coriolis effect type. The meter shall have 
been Type-approved by the Division of Measurement Standards prior to the start of production. The meter shall be calibrated 
in conformance with the requirements in California Test 109. The meter shall be interfaced with the existing continuous 
mixing plant controller in use on the asphalt concrete plant. 

Type G rubberized asphalt concrete shall be placed only when the atmospheric and pavement surface temperatures are 
13°C or above. 

When the atmospheric and pavement surface temperature is 18°C or higher, the following shall apply: 

A.	 The temperature of the aggregate shall not be greater than 163°C at the time the asphalt-rubber binder is added to the 
aggregate. 

B.	 Type G rubberized asphalt concrete shall be spread at a temperature of not less than 138°C or more than 163°C, 
measured in the mat directly behind the paving machine. 

C.	 The first coverage of initial or breakdown compaction shall be performed when the temperature of the Type G 
rubberized asphalt concrete is not less than 135°C. Breakdown compaction shall be completed before the 
temperature of the Type G rubberized asphalt concrete drops below 121°C. 

When the atmospheric or pavement surface temperature is below 18°C, the following shall apply: 

A	 The temperature of the aggregate shall not be less than 149°C nor more than 163°C at the time the asphalt-rubber 
binder is added to the aggregate. 

B.	 The Contractor shall cover the loads of Type G rubberized asphalt concrete with tarpaulins. The tarpaulins shall 
completely cover the exposed Type G rubberized asphalt concrete until the Type G rubberized asphalt concrete has 
been completely transferred into the asphalt concrete paver hopper or deposited on the roadbed. 

C.	 Type G rubberized asphalt concrete shall be spread at a temperature of not less than 143°C nor more than 163°C, 
measured in the mat directly behind the paving machine. 

D.	 The first coverage of initial or breakdown compaction shall be performed when the temperature of the Type G 
rubberized asphalt concrete is not less than 138°C. Breakdown compaction shall be completed before the 
temperature of the Type G rubberized asphalt concrete drops below 127°C. 

Pneumatic tired rollers shall not be used to compact Type G rubberized asphalt concrete. 
In addition to the provisions in Section 39-5.01, "Spreading Equipment," of the Standard Specifications, asphalt paving 

equipment shall be equipped with automatic screed controls and a sensing device or devices. 
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When placing asphalt concrete to the lines and grades established by the Engineer, the automatic controls shall control 
the longitudinal grade and transverse slope of the screed. Grade and slope references shall be furnished, installed, and 
maintained by the Contractor. Should the Contractor elect to use a ski device, the minimum length of the ski device shall be 
9 m. The ski device shall be a rigid one piece unit and the entire length shall be utilized in activating the sensor. 

When placing the initial mat of asphalt concrete on existing pavement, the end of the screed nearest the centerline shall 
be controlled by a sensor activated by a ski device not less than 9 m long. The end of the screed farthest from centerline shall 
be controlled by an automatic transverse slope device set to reproduce the cross slope designated by the Engineer. 

When paving contiguously with previously placed mats, the end of the screed adjacent to the previously placed mat shall 
be controlled by a sensor that responds to the grade of the previously placed mat and will reproduce the grade in the new mat 
within a 3-mm tolerance. The end of the screed farthest from the previously placed mat shall be controlled in the same way it 
was controlled when placing the initial mat. 

Should the methods and equipment furnished by the Contractor fail to produce a layer of asphalt concrete conforming to 
the provisions, including straightedge tolerance, of Section 39-6.03, "Compacting," of the Standard Specifications, the paving 
operations shall be discontinued and the Contractor shall modify the equipment or methods, or furnish substitute equipment. 

Should the automatic screed controls fail to operate properly during a day's work, the Contractor may manually control 
the spreading equipment for the remainder of that day. However, the equipment shall be corrected or replaced with 
alternative automatically controlled equipment conforming to the provisions in this section before starting another day's 
work. 

The area to which paint binder has been applied shall be closed to public traffic. Care shall be taken to avoid tracking 
binder material onto existing pavement surfaces beyond the limits of construction. 

A drop-off of more than 45 mm will not be allowed at any time between adjacent lanes open to public traffic. 
Shoulders adjacent to a lane being paved shall be surfaced prior to opening the lane to public traffic. 
Alternative compacting equipment conforming to the provisions in Section 39-6.03, "Compacting," of the Standard 

Specifications shall be used to compact the Type G rubberized asphalt concrete. 
Traffic shall not be allowed on the Type G rubberized asphalt concrete until final rolling operations have been completed 

and sand has been applied to the surface. 
Sand shall be spread on the surface of Type G rubberized asphalt concrete at a rate of 0.5 kg/m2 to 1.0 kg/m2. The exact 

rate will be determined by the Engineer. When ordered by the Engineer excess sand shall be removed from the pavement 
surface by sweeping. Sand shall be free from clay or organic material. Sand shall conform to the fine aggregate grading 
provisions in Section 90-3.03, "Fine Aggregate Grading," of the Standard Specifications. 

If the finished surface of the asphalt concrete on Route 92 traffic lanes does not meet the specified surface tolerances, the 
surfacing shall be brought within tolerance by either (1) abrasive grinding (with fog seal coat on the areas which have been 
ground), (2) removal and replacement or (3) placing an overlay of asphalt concrete. The method will be selected by the 
Engineer. The corrective work shall be at the Contractor's expense. 

If abrasive grinding is used to bring the finished surface to the specified surface tolerances, additional grinding shall be 
performed, as necessary, to extend the area ground in each lateral direction so that the lateral limits of grinding are at a 
constant offset from, and parallel to, the nearest lane line or pavement edge, and in each longitudinal direction so that the 
grinding begins and ends at lines normal to the pavement centerline, within any ground area. Ground areas shall be neat 
rectangular areas of uniform surface appearance. Abrasive grinding shall conform to the provisions in the first paragraph and 
the last 4 paragraphs in Section 42-2.02, "Construction," of the Standard Specifications. 

MEASUREMENT AND PAYMENT 

Rubberized asphalt concrete (Type G) will be measured and paid for by the tonne in the same manner specified for 
asphalt concrete in Section 39-8, "Measurement and Payment," of the Standard Specifications. 

Full compensation for furnishing and spreading sand on the rubberized asphalt concrete surface and for sweeping and 
removing excess sand from the pavement surface shall be considered as included in the contract price paid per tonne for 
rubberized asphalt concrete (Type G) and no separate payment will be made therefor. 
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10-1.32 100MM POLYVINYL-CHLORIDE SEWER LINE
 

100 mm Pol yvinyl Chl oride (PV C ) Se w e r Pi pe w or k sha ll c onsi st of the ins ta lla tion of 100 m m PV C S ew e r P ipe as 
s hown on t he pla ns , a nd as  spe c ifie d in the s e  spe c ial  provis ions. 

Thi s w ork s ha ll be per forme d in a c c orda nce w ith S ec tion 12 of thes e spe c ia l provis ions, i ncludi ng but not limite d to 
Se c tion 12-1.08 " Ins pec tion" , Se cti on 12-1.12 "Fi eld E ngine er ing", Se c tion 12- 1.13 "Subs titution of Non- Me tr ic M a te ria ls 
a nd Produc ts ", Se c tion 12-2.01 " Re moving P ortions of Exi sting F ac ilit ies ", S ec tion 12- 2.03 "Ea rt hwor k for B uilding W or k", 
Se c tion 12-15 " Me c hani ca l W ork" , and the  f ollow ing: 

Existing sewer line shall not be deactivated or removed until the new sewer line has been installed , has been 
pressure tested to the satisfaction of the Engineer, and is ready for hookup and use. The Contractor shall notify the 
Engineer not less than five working days nor more than fifteen working days in advance of any intended pipe 
deactivation or removal. 

Flow and pressure of sewage shall be maintained at all times, including during disconnection of the existing sewer line 
from the line to be removed, and connection of the existing sewer line to the new sewer line installed under this contract. 
The Contractor may use either continuous temporary bypass pumping, or continuous sewage truck service, at the Contractor's 
option, to maintain sewage flow. 

PIPE 
Pipe for the new sewer line shall be of the following class and description: 

P2.--PVC plastic pipe and fittings conforming to ASTM Designation: D 2241, Type I, Grade 1, Standard 
Dimension Ratio (SDR) 21, rated for 1380 kPa working pressure at 23° C, National Sanitation Foundation 
approved. Pipe shall have bell ends conforming to ASTM D 3139 with triple edge rubber sealing ring. For pipe 
sizes NPS 2 diameter and smaller, plain end pipe with solvent welded fittings ASTM D 2241, Type I, Grade 1, 
Standard Dimension Ratio (SDR) 21, rated for 1380 kPa may be used. 

FLUSHING 
All completed systems shall be flushed and blown out. 

TEST SCHEDULE 
The Contractor shall test systems according to the following schedule for a period of not less than 4 hours: 

Test Schedule 

Piping System Test 
Pressure 

Test Media 

Sewer 860 kPa Water 

FIELD QUALITY CONTROL 
Testing.- The Contractor shall test piping at completion of roughing in, before backfilling, and at other times as directed 

by the Engineer. 
The system shall be tested as a single unit, or in sections as approved by the Engineer. The Contractor shall furnish 

necessary materials, test pumps, instruments and labor and notify the Engineer at least 3 working days in advance of testing. 
After testing, the Contractor shall repair all leaks and retest to determine that leaks have been stopped. Surplus water shall be 
disposed of after testing as directed by the Engineer. 

The Contractor shall take precautions to prevent joints from drawing while pipes and appurtenances are being tested. The 
Contractor shall repair damage to pipes and appurtenances or to other structures resulting from or caused by tests. 

During testing of water systems, valves shall be closed and pipeline filled with water. Provisions shall be made for 
release of air. 

PAYMENT 
Full compensation for installation of the new sewer line as shown on the plans, including plugs, structure excavation and 

backfill, including sand backfill, all acceptance testing, and temporary maintenance of sewage flow during pipe disconnect-
reconnect, shall be considered as included in the contract unit price per meter paid for 100 mm PVC Sewer Pipe, and no 
additional compensation will be allowed therefor. 
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10-1.33 100MM POLYVINYL CHLORIDE WATER PIPE 

100mm Polyvinyl Chloride (PVC) Water Pipe work shall consist of the installation of 100mm PVC Water Pipe as shown 
on the plans, and as specified in these special provisions. 

This work shall be performed in accordance with Section 12 of these special provisions, including but not limited to 
Section 12-1.08 "Inspection", Section 12-1.12 "Field Engineering", Section 12-1.13 "Substitution of Non-Metric Materials 
and Products", Section 12-2.01 "Removing Portions of Existing Facilities", Section 12-2.03 "Earthwork for Building Work", 
Section 12-15 "Mechanical Work", and the following: 

Existing water line shall not be deactivated or removed until the new water line has been installed, has been pressure 
tested to the satisfaction of the Engineer, and is ready for hookup and use. The Contractor shall notify the Engineer not 
less than five working days nor more than fifteen working days in advance of any intended pipe deactivation or removal. 

Flow and pressure of potable water shall be maintained at all times, including during disconnection of the existing 
potable water line from the line to be removed, and connection of the existing potable water line to the new potable water 
line installed under this contract. The Contractor may use either continuous temporary bypass pumping, or continuous 
potable water truck service, at the Contractor's option, to maintain potable water flow. 

PIPE 

Pipe for the new water line shall be of the following class and description: 

P2.--PVC plastic pipe and fittings conforming to ASTM D 2241, Type I, Grade 1, Standard Dimension Ratio 
(SDR) 21, rated for 1380 kPa working pressure at 23°C, National Sanitation Foundation approved. Pipe shall have 
bell ends conforming to ASTM D 3139 with triple edge rubber sealing ring. For pipe sizes NPS 2 diameter and 
smaller, plain end pipe with solvent welded fittings ASTM D 2241, Type I, Grade 1, SDR 21, rated for 1380 kPa 
may be used. 

FLUSHING 
All completed systems shall be flushed and blown out. 

CHLORINATION 
All domestic water piping and facilities shall be flushed and chlorinated by disinfecting solutions. 
Calcium hypochlorite granules or tablets, if used, shall not be applied in the dry form, but shall first be dissolved into a 

solution before application. 
The Contractor shall take adequate precautions in handling chlorine so as not to endanger workmen or damage materials. 

All pipes and fittings shall be completely filled with water containing a minimum of 50 parts per million (ppm) available 
chlorine. Each outlet in the system shall be opened and water run to waste until a strong chlorine test is obtained. The line 
shall then be closed and the chlorine solution allowed to remain in the system for a minimum of 24 hours so that the line shall 
contain no less than 25 ppm chlorine throughout. After the retention period, the system shall be drained, flushed and refilled 
with fresh water. 

TEST SCHEDULE 
The Contractor shall test systems according to the following schedule for a period of not less than 4 hours: 

Test Schedule 

Piping System Test 
Pressure 

Test Media 

Water 860 kPa Water 

FIELD QUALITY CONTROL 

Testing.- The Contractor shall test piping at completion of roughing in, before backfilling, and at other times as directed 
by the Engineer. 

CONTRACT NO. 04-045024
 
ADDED PER ADDENDUM NO. 2 DATED MAY 4, 2001
 



The system shall be tested as a single unit, or in sections as approved by the Engineer. The Contractor shall furnish 
necessary materials, test pumps, instruments and labor and notify the Engineer at least 3 working days in advance of testing. 
After testing, the Contractor shall repair all leaks and retest to determine that leaks have been stopped. Surplus water shall be 
disposed of after testing as directed by the Engineer. 

The Contractor shall take precautions to prevent joints from drawing while pipes and appurtenances are being tested. The 
Contractor shall repair damage to pipes and appurtenances or to other structures resulting from or caused by tests. 

During testing of water systems, valves shall be closed and pipeline filled with water. Provisions shall be made for 
release of air. 

PAYMENT 
Full compensation for installation of the new water pipe as shown on the plans, including plugs, structure excavation and 

backfill, including sand backfill, chlorination, all acceptance testing, and temporary maintenance of potable water flow during 
pipe disconnect-reconnect, shall be considered as included in the contract unit price paid for 100mm PVC Water Pipe, and no 
additional compensation will be allowed therefor. 

CONTRACT NO. 04-045024
 
ADDED PER ADDENDUM NO. 2 DATED MAY 4, 2001
 



10-1.34 TEMPORARY HIGH VISIBILITY BOUNDARY FENCE
 

Temporary high visibility boundary fence shall be furnished and constructed, maintained, and later removed as shown on 
the plans, as specified in these special provisions, and as directed by the Engineer. 

Temporary high visibility boundary fence shall be maintained by the Contractor on a daily basis. Damage to temporary 
high visibility boundary fence shall be repaired by the Contractor, at his expense, within 24 hours from initial observation or 
report. 

Access-control through the temporary high visibility boundary fence shall be maintained at all times. Failure to maintain 
access-control by the Contractor will result in the Engineer directing State forces or another Contractor to perform remedial 
access-control work. If performed, the cost for State forces or another Contractor to perform remedial access-control work 
will be tabulated and deducted from other payments due the Contractor via an administrative deduction taken on the next 
available progress payment. Such a deduction shall be permanent. 

Used materials may be installed providing the used materials are good, sound, and are suitable for the purpose intended, 
as determined by the Engineer. Materials may be commercial quality providing the dimensions and sizes of the materials are 
equal to, or greater than, the dimensions and sizes shown on the plans or specified herein. The fabric shall also conform to the 
following: 

Properties 
Material: Polypropylene 
Color: Orange 
Opening Size: 50.8 mm x 50.8 mm 
Ultraviolet Resistance: Fully Stabilized 
Minimum Fabric Width: 1.22 m 

Posts shall be either metal or wood at the Contractor's option and shall be suitable for the purpose intended. Post spacing 
shall be adequate to completely support the fence in an upright position. 

Galvanizing and painting of steel items will not be required. 
Treating wood with wood preservatives will not be required. 
Concrete footings for metal or wood posts will not be required. 
Temporary high visibility boundary fences that are damaged from any cause during the progress of the work shall be 

repaired or replaced by the Contractor at the Contractor's expense. 
When no longer required for the work as determined by the Engineer, temporary high visibility boundary fence shall be 

removed. Removed facilities shall become the property of the Contractor and shall be removed from the site of the work, 
except as otherwise provided in this section. 

Removed temporary high visibility boundary fence materials that are not damaged may be reused in the permanent work 
providing such materials conform to all of the requirements specified for the permanent work and such materials are new 
when used for the temporary high visibility boundary fence. 

Holes caused by the removal of temporary high visibility boundary fences shall be backfilled in accordance with the 
provisions in the second paragraph of Section 15-1.02, "Preservation of Property," of the Standard Specifications. 

The contract price paid per meter for temporary high visibility boundary fence shall include full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in temporary high 
visibility fence, complete in place, including installation, maintenance, removal and disposal of materials, and for conducting 
daily checks on the integrity of temporary high visibility boundary fence, as specified in the Standard Specifications and 
these special provisions, and as directed by the Engineer. 

No adjustment of compensation will be made for any increase or decrease in the quantities of temporary high visibility 
boundary fence required, regardless of the reason for the increase or decrease. The provisions in Section 4-1.03B, “Increased 
or Decreased Quantities,” shall not apply to temporary high visibility boundary fence. 
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SECTION 11. MODIFIED STANDARD SPECIFICATION SECTIONS
 

SECTION 11-1. (BLANK)
 

SECTION 11-2. PORTLAND CEMENT CONCRETE
 

11-2.01 GENERAL
 
Portland cement concrete shall conform to the provisions in this Section 11-2, "Portland Cement Concrete," and the 

section entitled "Portland Cement Concrete" in Section 8, "Materials," of these special provisions. Section 90, "Portland 
Cement Concrete," of the Standard Specifications is deleted. Section 90, "Portland Cement Concrete," of the Standard 
Specifications is amended to read as follows. 

SECTION 90: PORTLAND CEMENT CONCRETE 
90-1 GENERAL 

90-1.01 DESCRIPTION 
• Portland cement concrete shall be composed of cementitious material, fine aggregate, coarse aggregate, admixtures 

if used, and water, proportioned and mixed as specified in these specifications. 
• The Contractor shall determine the mix proportions for all concrete except pavement concrete. The Engineer will 

determine the mix proportions for pavement concrete. Concrete for which the mix proportions are determined either by the 
Contractor or the Engineer shall conform to the requirements of this Section 90. 

• Unless otherwise specified, cementitious material shall be a combination of cement and mineral admixture. 
Cementitious material shall be either: 

1. "Type IP (MS) Modified" cement; or 
2. A combination of "Type II Modified" portland cement and mineral admixture; or 
3. A combination of Type V portland cement and mineral admixture. 

• Type III portland cement shall be used only as allowed in the special provisions or with the approval of the 
Engineer. 

• Class 1 concrete shall contain not less than 400 kg of cementitious material per cubic meter. 
• Class 2 concrete shall contain not less than 350 kg of cementitious material per cubic meter. 
• Class 3 concrete shall contain not less than 300 kg of cementitious material per cubic meter. 
• Class 4 concrete shall contain not less than 250 kg of cementitious material per cubic meter. 
• Minor concrete shall contain not less than 325 kg of cementitious material per cubic meter unless otherwise 

specified in these specifications or the special provisions. 
• Unless otherwise designated on the plans or specified in these specifications or the special provisions, the amount of 

cementitious material used per cubic meter of concrete in structures or portions of structures shall conform to the following: 

Use Cementitious Material Content 
(kg/m3) 

Concrete designated by compressive strength: 
Deck slabs and slab spans of bridges 
Roof sections of exposed top box culverts 
Other portions of structures 

400 min., 475 max. 
400 min., 475 max. 
350 min., 475 max. 

Concrete not designated by compressive strength: 
Deck slabs and slab spans of bridges 
Roof sections of exposed top box culverts 
Prestressed members 
Seal courses 
Other portions of structures 

400 min. 
400 min. 
400 min. 
400 min. 
350 min. 

Concrete for precast members 350 min., 550 max. 
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• Whenever the 28-day compressive strength shown on the plans is greater than 25 MPa, the concrete shall be 
designated by compressive strength. If the plans show a 28-day compressive strength that is 28 MPa or greater, an additional 
14 days will be allowed to obtain the specified strength. The 28-day compressive strengths shown on the plans that are 
25 MPa or less are shown for design information only and are not a requirement for acceptance of the concrete. 

• Concrete designated by compressive strength shall be proportioned such that the concrete will attain the strength 
shown on the plans or specified in the special provisions. 

• Before using concrete for which the mix proportions have been determined by the Contractor, or in advance of 
revising those mix proportions, the Contractor shall submit in writing to the Engineer a copy of the mix design. 

• Compliance with cementitious material content requirements will be verified in conformance with procedures 
described in California Test 518 for cement content. For testing purposes, mineral admixture shall be considered to be 
cement. Batch proportions shall be adjusted as necessary to produce concrete having the specified cementitious material 
content. 

• If any concrete has a cementitious material, portland cement, or mineral admixture content that is less than the 
minimum required, the concrete shall be removed. However, if the Engineer determines that the concrete is structurally 
adequate, the concrete may remain in place and the Contractor shall pay to the State $0.55 for each kilogram of cementitious 
material, portland cement, or mineral admixture that is less than the minimum required. The Department may deduct the 
amount from any moneys due, or that may become due, the Contractor under the contract. The deductions will not be made 
unless the difference between the contents required and those actually provided exceeds the batching tolerances permitted by 
Section 90-5, "Proportioning." No deductions will be made based on the results of California Test 518. 

•	 The requirements of the preceding paragraph shall not apply to minor concrete or commercial quality concrete. 

90-2 MATERIALS 

90-2.01 CEMENT 
• Unless otherwise specified, cement shall be either "Type IP (MS) Modified" cement, "Type II Modified" portland 

cement or Type V portland cement. 
• "Type IP (MS) Modified" cement shall conform to the requirements for Type IP (MS) cement in ASTM 

Designation: C 595, and shall be comprised of an intimate and uniform blend of Type II cement and not more than 35 percent 
by mass of mineral admixture. The type and minimum amount of mineral admixture used in the manufacture of "Type IP 
(MS) Modified" cement shall be in conformance with the provisions in Section 90-4.08, "Required Use of Mineral 
Admixtures." 

• "Type II Modified" portland cement shall conform to the requirements for Type II portland cement in ASTM 
Designation: C 150. 

• In addition, "Type IP (MS) Modified" cement and "Type II Modified" portland cement shall conform to the 
following requirements: 

A.	 The cement shall not contain more than 0.60 percent by mass of alkalies, calculated as the percentage of Na2O plus 
0.658 times the percentage of K2O, when determined by either direct intensity flame photometry or by the atomic 
absorption method. The instrument and procedure used shall be qualified as to precision and accuracy in 
conformance with the requirements in ASTM Designation: C 114; 

B.	 The autoclave expansion shall not exceed 0.50 percent; and 
C.	 Mortar, containing the cement to be used and Ottawa sand, when tested in conformance with California Test 527, 

shall not expand in water more than 0.010 percent and shall not contract in air more than 0.048 percent, except that 
when cement is to be used for precast prestressed concrete piling, precast prestressed concrete members, or steam 
cured concrete products, the mortar shall not contract in air more than 0.053 percent. 

• Type III and Type V portland cements shall conform to the requirements in ASTM Designation: C 150 and the 
additional requirements listed above for "Type II Modified" portland cement, except that when tested in conformance with 
California Test 527, mortar containing Type III portland cement shall not contract in air more than 0.075 percent. 

• Cement used in the manufacture of cast-in-place concrete for exposed surfaces of like elements of a structure shall 
be from the same cement mill. 

• Cement shall be protected from exposure to moisture until used. Sacked cement shall be piled to permit access for 
tally, inspection, and identification of each shipment. 
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• Adequate facilities shall be provided to assure that cement meeting the provisions specified in this Section 90-2.01 
shall be kept separate from other cement in order to prevent any but the specified cement from entering the work. Safe and 
suitable facilities for sampling cement shall be provided at the weigh hopper or in the feed line immediately in advance of the 
hopper, in conformance with California Test 125. 

• If cement is used prior to sampling and testing as provided in Section 6-1.07, "Certificates of Compliance," and the 
cement is delivered directly to the site of the work, the Certificate of Compliance shall be signed by the cement manufacturer 
or supplier of the cement. If the cement is used in ready-mixed concrete or in precast concrete products purchased as such by 
the Contractor, the Certificate of Compliance shall be signed by the manufacturer of the concrete or product. 

• Cement furnished without a Certificate of Compliance shall not be used in the work until the Engineer has had 
sufficient time to make appropriate tests and has approved the cement for use. 

90-2.02 AGGREGATES 
• Aggregates shall be free from deleterious coatings, clay balls, roots, bark, sticks, rags, and other extraneous material. 
• Natural aggregates shall be thoroughly and uniformly washed before use. 
• The Contractor, at the Contractor's expense, shall provide safe and suitable facilities, including necessary splitting 

devices for obtaining samples of aggregates, in conformance with California Test 125. 
• Aggregates shall be of such character that it will be possible to produce workable concrete within the limits of water 

content provided in Section 90-6.06, "Amount of Water and Penetration." 
• Aggregates shall have not more than 10 percent loss when tested for soundness in conformance with the 

requirements in California Test 214. The soundness requirement for fine aggregate will be waived, provided that the 
durability index, Df, of the fine aggregate is 60, or greater, when tested for durability in conformance with California Test 
229. 

• If the results of any one or more of the Cleanness Value, Sand Equivalent, or aggregate grading tests do not meet the 
requirements specified for "Operating Range" but all meet the "Contract Compliance" requirements, the placement of 
concrete shall be suspended at the completion of the current pour until tests or other information indicate that the next 
material to be used in the work will comply with the requirements specified for "Operating Range." 

• If the results of either or both the Cleanness Value and coarse aggregate grading tests do not meet the requirements 
specified for "Contract Compliance," the concrete that is represented by the tests shall be removed. However, if the Engineer 
determines that the concrete is structurally adequate, the concrete may remain in place, and the Contractor shall pay to the 
State $4.60 per cubic meter for paving concrete and $7.20 per cubic meter for all other concrete for the concrete represented 
by these tests and left in place. The Department may deduct the amount from any moneys due, or that may become due, the 
Contractor under the contract. 

• If the results of either or both the Sand Equivalent and fine aggregate grading tests do not meet the requirements 
specified for "Contract Compliance," the concrete which is represented by the tests shall be removed. However, if the 
Engineer determines that the concrete is structurally adequate, the concrete may remain in place, and the Contractor shall pay 
to the State $4.60 per cubic meter for paving concrete and $7.20 per cubic meter for all other concrete for the concrete 
represented by these tests and left in place. The Department may deduct the amount from any moneys due, or that may 
become due, the Contractor under the contract. 

• The 2 preceding paragraphs apply individually to the "Contract Compliance" requirements for coarse aggregate and 
fine aggregate. When both coarse aggregate and fine aggregate do not conform to the "Contract Compliance" requirements, 
both paragraphs shall apply. The payments specified in those paragraphs shall be in addition to any payments made in 
conformance with the provisions in Section 90-1.01, "Description." 

• No single Cleanness Value, Sand Equivalent or aggregate grading test shall represent more than 250 m3 of concrete 
or one day's pour, whichever is smaller. 

• Aggregates specified for freeze-thaw resistance shall pass the freezing and thawing test, California Test 528. 
• The Contractor shall notify the Engineer of the proposed source of freeze-thaw resistant concrete aggregates at least 

4 months before intended use. Should the Contractor later propose a different source of concrete aggregates, the Contractor 
shall again notify the Engineer at least 4 months before intended use. Blending of fine or coarse aggregates from untested 
sources with acceptable aggregates will not be permitted. Provisions for the time of submission of samples as provided in 
Section 40-1.015, "Cement Content," are superseded by the foregoing. 
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• Concurrently with notification of proposed sources of freeze-thaw resistant concrete aggregates, the Contractor shall 
furnish samples in the quantity ordered by the Engineer. The samples shall be secured under the direct supervision of the 
Engineer. Samples from existing stockpiles of processed aggregate shall be taken from washed materials and shall be visibly 
damp. Samples from materials in place in a material source shall be taken at depths from the existing surface that will ensure 
the presence of the full quantity of ground water. Excavations for the purpose of securing samples shall be made to the full 
depth of intended source operations. Samples shall be protected against loss of contained water until they are delivered to the 
Engineer. 

• The Engineer will waive the above freeze-thaw test and the 4-month advance notice, required in this Section, 
provided aggregates are to be obtained from sources that have previously passed this test and test results are currently 
applicable. 

•	 No extension of contract time will be allowed for the time required to perform the freezing and thawing test. 
• When the source of an aggregate is changed, except for pavement concrete, the Contractor shall adjust the mix 

proportions and submit in writing to the Engineer a copy of the mix design before using the aggregates. When the source of 
an aggregate is changed for pavement concrete, the Engineer shall be allowed sufficient time to adjust the mix, and the 
aggregates shall not be used until necessary adjustments are made. 

90-2.02A Coarse Aggregate 
• Coarse aggregate shall consist of gravel, crushed gravel, crushed rock, crushed air-cooled iron blast furnace slag or 

combinations thereof. Crushed air-cooled blast furnace slag shall not be used in reinforced or prestressed concrete. 
•	 Coarse aggregate shall conform to the following quality requirements: 

Tests 
California 

Test Requirements 
Loss in Los Angeles Rattler (after 500 
revolutions) 

211 45% max. 

Cleanness Value 
Operating Range 
Contract Compliance 

227 
227 

75 min. 
71 min. 

• In lieu of the above Cleanness Value requirements, a Cleanness Value "Operating Range" limit of 71, minimum, and 
a Cleanness Value "Contract Compliance" limit of 68, minimum, will be used to determine the acceptability of the coarse 
aggregate if the Contractor furnishes a Certificate of Compliance, as provided in Section 6-1.07, "Certificates of 
Compliance," certifying that: 

1.	 coarse aggregate sampled at the completion of processing at the aggregate production plant had a Cleanness Value 
of not less than 82 when tested by California Test 227; and 

2.	 prequalification tests performed in conformance with the requirements in California Test 549 indicated that the 
aggregate would develop a relative strength of not less than 95 percent and would have a relative shrinkage not 
greater than 105 percent, based on concrete. 

90-2.02B Fine Aggregate 
• Fine aggregate shall consist of natural sand, manufactured sand produced from larger aggregate or a combination 

thereof. Manufactured sand shall be well graded. 
•	 Fine aggregate shall conform to the following quality requirements: 

Test 
California 

Test Requirements 
Organic Impurities 213 Satisfactorya 

Mortar Strengths Relative to Ottawa Sand 515 95%, min. 
Sand Equivalent: 

Operating Range 
Contract Compliance 

217 
217 

75, min. 
71, min. 

a Fine aggregate developing a color darker than the reference standard color 
solution may be accepted if it is determined by the Engineer, from mortar 
strength tests, that a darker color is acceptable. 
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• In lieu of the above Sand Equivalent requirements, a Sand Equivalent "Operating Range" limit of 71 minimum and a 
Sand Equivalent "Contract Compliance" limit of 68 minimum will be used to determine the acceptability of the fine 
aggregate if the Contractor furnishes a Certificate of Compliance, as provided in Section 6-1.07, "Certificates of 
Compliance," certifying that: 

1.	 fine aggregate sampled at the completion of processing at the aggregate production plant had a Sand Equivalent 
value of not less than 82 when tested by California Test 217; and 

2.	 prequalification tests performed in conformance with California Test 549 indicated that the aggregate would develop 
a relative strength of not less than 95 percent and would have a relative shrinkage not greater than 105 percent, 
based on concrete. 

90-2.03 WATER 
• In conventionally reinforced concrete work, the water for curing, for washing aggregates, and for mixing shall be 

free from oil and shall not contain more than 1000 parts per million of chlorides as Cl, when tested in conformance with 
California Test 422, nor more than 1300 parts per million of sulfates as SO4, when tested in conformance with California Test 
417. In prestressed concrete work, the water for curing, for washing aggregates, and for mixing shall be free from oil and 
shall not contain more than 650 parts per million of chlorides as Cl, when tested in conformance with California Test 422, 
nor more than 1300 parts per million of sulfates as SO4, when tested in conformance with California Test 417. In no case 
shall the water contain an amount of impurities that will cause either: 1) a change in the setting time of cement of more than 
25 percent when tested in conformance with the requirements in ASTM Designation: C 191 or ASTM Designation: C 266 
or 2) a reduction in the compressive strength of mortar at 14 days of more than 5 percent, when tested in conformance with 
the requirements in ASTM Designation: C 109, when compared to the results obtained with distilled water or deionized 
water, tested in conformance with the requirements in ASTM Designation: C 109. 

• In non-reinforced concrete work, the water for curing, for washing aggregates and for mixing shall be free from oil 
and shall not contain more than 2000 parts per million of chlorides as Cl, when tested in conformance with California Test 
422, or more than 1500 parts per million of sulfates as SO4, when tested in conformance with California Test 417. 

• In addition to the above provisions, water for curing concrete shall not contain impurities in a sufficient amount to 
cause discoloration of the concrete or produce etching of the surface. 

• Water reclaimed from mixer wash-out operations may be used in mixing concrete. The water shall not contain 
coloring agents or more than 300 parts per million of alkalis (Na2O + 0.658 K2O) as determined on the filtrate. The specific 
gravity of the water shall not exceed 1.03 and shall not vary more than ±0.010 during a day's operations. 

90-2.04 ADMIXTURE MATERIALS 
•	 Admixture materials shall conform to the requirements in the following ASTM Designations: 

A.	 Chemical Admixtures—ASTM Designation: C 494. 
B.	 Air-entraining Admixtures—ASTM Designation: C 260. 
C.	 Calcium Chloride—ASTM Designation: D 98. 
D.	 Mineral Admixtures—Coal fly ash; raw or calcined natural pozzolan as specified in ASTM Designation: C618; 

silica fume conforming to the requirements in ASTM Designation: C1240, with reduction of mortar expansion of 
80 percent, minimum, using the cement from the proposed mix design. 

• Unless otherwise specified in the special provisions, mineral admixtures shall be used in conformance with the 
provisions in Section 90-4.08, "Required Use of Mineral Admixtures." 

90-3 AGGREGATE GRADINGS 

90-3.01 GENERAL 
• Before beginning concrete work, the Contractor shall submit in writing to the Engineer the gradation of the primary 

aggregate nominal sizes that the Contractor proposes to furnish. If a primary coarse aggregate or the fine aggregate is 
separated into 2 or more sizes, the proposed gradation shall consist of the gradation for each individual size, and the proposed 
proportions of each individual size, combined mathematically to indicate one proposed gradation. The proposed gradation 
shall meet the grading requirements shown in the table in this section, and shall show the percentage passing each of the sieve 
sizes used in determining the end result. 
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• The Engineer may waive, in writing, the gradation requirements in this Section 90-3.01 and in Sections 90-3.02, 
"Coarse Aggregate Grading," 90-3.03, "Fine Aggregate Grading," and 90-3.04, "Combined Aggregate Gradings," if, in the 
Engineer's opinion, furnishing the gradation is not necessary for the type or amount of concrete work to be constructed. 

• Gradations proposed by the Contractor shall be within the following percentage passing limits: 

Primary Aggregate Nominal Size Sieve Size Limits of Proposed Gradation 

37.5-mm x 19-mm 25-mm 19 - 41 

25-mm x 4.75-mm 19-mm 52 - 85 

25-mm x 4.75-mm 9.5-mm 15 - 38 

12.5-mm x 4.75-mm 9.5-mm 49 - 78 

9.5-mm x 2.36-mm 9.5-mm 50 - 85 

Fine Aggregate 1.18-mm 55 - 75 

Fine Aggregate 600-µm 34 - 46 

Fine Aggregate 300-µm 16 - 29 

• Should the Contractor change the source of supply, the Contractor shall submit in writing to the Engineer the new 
gradations before their intended use. 

90-3.02 COARSE AGGREGATE GRADING 
• The grading requirements for coarse aggregates are shown in the following table for each size of coarse aggregate: 

Sieve Sizes 

Percentage Passing Primary Aggregate Nominal Sizes 
37.5-mm x 19-mm 25-mm x 4.75-mm 12.5-mm x 4.75-mm 9.5-mm x 2.36-mm 

Operating 
Range 

Contract 
Compliance 

Operating 
Range 

Contract 
Compliance 

Operating 
Range 

Contract 
Compliance 

Operating 
Range 

Contract 
Compliance 

50-mm 100 100 — — — — — — 
37.5-mm 88-100 85-100 100 100 — — — — 
25-mm x ± 18 X ± 25 88-100 86-100 — — — — 
19-mm 0-17 0-20 X ± 15 X ± 22 100 100 — — 
12.5-mm — — — — 82-100 80-100 100 100 
9.5-mm 0-7 0-9 X ± 15 X ± 22 X ± 15 X ± 22 X ± 15 X ± 20 
4.75-mm — — 0-16 0-18 0-15 0-18 0-25 0-28 
2.36-mm — — 0-6 0-7 0-6 0-7 0-6 0-7 

• In the above table, the symbol X is the gradation that the Contractor proposes to furnish for the specific sieve size as 
provided in Section 90-3.01, "General." 

• Coarse aggregate for the 37.5-mm, maximum, combined aggregate grading as provided in Section 90-3.04, 
"Combined Aggregate Gradings," shall be furnished in 2 or more primary aggregate nominal sizes. Each primary aggregate 
nominal size may be separated into 2 sizes and stored separately, provided that the combined material conforms to the 
grading requirements for that particular primary aggregate nominal size. 

• When the 25-mm, maximum, combined aggregate grading as provided in Section 90-3.04, "Combined Aggregate 
Gradings," is to be used, the coarse aggregate may be separated into 2 sizes and stored separately, provided that the combined 
material shall conform to the grading requirements for the 25-mm x 4.75-mm primary aggregate nominal size. 
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90-3.03 FINE AGGREGATE GRADING 
• Fine aggregate shall be graded within the following limits: 

Sieve Sizes 
Percentage Passing 

Operating Range Contract Compliance 
9.5-mm 100 100 
4.75-mm 95-100 93-100 
2.36-mm 65-95 61-99 
1.18-mm X ± 10 X ± 13 
600-µm X ± 9 X ± 12 
300-µm X ± 6 X ± 9 
150-µm 2-12 1-15 
75-µm 0-8 0-10 

• In the above table, the symbol X is the gradation that the Contractor proposes to furnish for the specific sieve size as 
provided in Section 90-3.01, "General." 

• In addition to the above required grading analysis, the distribution of the fine aggregate sizes shall be such that the 
difference between the total percentage passing the 1.18-mm sieve and the total percentage passing the 600-µm sieve shall be 
between 10 and 40, and the difference between the percentage passing the 600-µm and 300-µm sieves shall be between 10 
and 40. 

• Fine aggregate may be separated into 2 or more sizes and stored separately, provided that the combined material 
conforms to the grading requirements specified in this Section 90-3.03. 

90-3.04 COMBINED AGGREGATE GRADINGS 
• Combined aggregate grading limits shall be used only for the design of concrete mixes. Concrete mixes shall be 

designed so that aggregates are combined in proportions that shall produce a mixture within the grading limits for combined 
aggregates as specified herein. Within these limitations, the relative proportions shall be as ordered by the Engineer, except 
as otherwise provided in Section 90-1.01, "Description." 

• The combined aggregate grading used in portland cement concrete pavement shall be the 37.5-mm, maximum 
grading. 

• The combined aggregate grading used in concrete for structures and other concrete items, except when specified 
otherwise in these specifications or the special provisions, shall be either the 37.5-mm, maximum grading, or the 25-mm, 
maximum grading, at the option of the Contractor. 

Grading Limits of Combined Aggregates 

Sieve Sizes 
Percentage Passing 

37.5-mm Max. 25-mm Max. 12.5-mm Max. 9.5-mm Max. 
50-mm 100 — — — 
37.5-mm 90-100 100 — — 
25-mm 50-86 90-100 — — 
19-mm 45-75 55-100 100 — 
12.5-mm — — 90-100 100 
9.5-mm 38-55 45-75 55-86 50 - 100 
4.75-mm 30-45 35-60 45-63 45 - 63 
2.36-mm 23-38 27-45 35-49 35 - 49 
1.18-mm 17-33 20-35 25-37 25 - 37 
600-µm 10-22 12-25 15-25 15 - 25 
300-µm 4-10 5-15 5-15 5 - 15 
150-µm 1-6 1-8 1-8 1 - 8 
75-µm 0-3 0-4 0-4 0 - 4 

• Changes from one grading to another shall not be made during the progress of the work unless permitted by the 
Engineer. 
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90-4 ADMIXTURES
 
90-4.01 GENERAL
 

• Admixtures used in portland cement concrete shall conform to and be used in conformance with the provisions in 
this Section 90-4 and the special provisions. Admixtures shall be used when specified or ordered by the Engineer and may be 
used at the Contractor's option as provided herein. 

• Chemical admixtures and air-entraining admixtures containing chlorides as Cl in excess of one percent by mass of 
admixture, as determined by California Test 415, shall not be used in prestressed or reinforced concrete. 

•	 Calcium chloride shall not be used in concrete containing steel reinforcement or other embedded metals. 
• Mineral admixture used in concrete for exposed surfaces of like elements of a structure shall be from the same 

source and of the same percentage. 
• Admixtures shall be uniform in properties throughout their use in the work. Should it be found that an admixture as 

furnished is not uniform in properties, its use shall be discontinued. 
• If more than one admixture is used, the admixtures shall be compatible with each other so that the desirable effects 

of all admixtures used will be realized. 

90-4.02 MATERIALS 
•	 Admixture materials shall conform to the provisions in Section 90–2.04, "Admixture Materials." 

90-4.03 ADMIXTURE APPROVAL 
• No admixture brand shall be used in the work unless it is on the Department's current list of approved brands for the 

type of admixture involved. 
• Admixture brands will be considered for addition to the approved list if the manufacturer of the admixture submits 

to the Transportation Laboratory a sample of the admixture accompanied by certified test results demonstrating that the 
admixture complies with the requirements in the appropriate ASTM Designation and these specifications. The sample shall 
be sufficient to permit performance of all required tests. Approval of admixture brands will be dependent upon a 
determination as to compliance with the requirements, based on the certified test results submitted, together with tests the 
Department may elect to perform. 

• When the Contractor proposes to use an admixture of a brand and type on the current list of approved admixture 
brands, the Contractor shall furnish a Certificate of Compliance from the manufacturer, as provided in Section 6-1.07, 
"Certificates of Compliance," certifying that the admixture furnished is the same as that previously approved. If a previously 
approved admixture is not accompanied by a Certificate of Compliance, the admixture shall not be used in the work until the 
Engineer has had sufficient time to make the appropriate tests and has approved the admixture for use. The Engineer may 
take samples for testing at any time, whether or not the admixture has been accompanied by a Certificate of Compliance. 

• If a mineral admixture is delivered directly to the site of the work, the Certificate of Compliance shall be signed by 
the manufacturer or supplier of the mineral admixture. If the mineral admixture is used in ready-mix concrete or in precast 
concrete products purchased as such by the Contractor, the Certificate of Compliance shall be signed by the manufacturer of 
the concrete or product. 

90-4.04 REQUIRED USE OF CHEMICAL ADMIXTURES AND CALCIUM CHLORIDE 
• When the use of a chemical admixture or calcium chloride is specified or ordered by the Engineer, the admixture 

shall be used at the dosage specified or ordered, except that if no dosage is specified or ordered, the admixture shall be used 
at the dosage normally recommended by the manufacturer of the admixture. 

• Calcium chloride shall be dispensed in liquid, flake, or pellet form. Calcium chloride dispensed in liquid form shall 
conform to the provisions for dispensing liquid admixtures in Section 90-4.10, "Proportioning and Dispensing Liquid 
Admixtures." 

90-4.05 OPTIONAL USE OF CHEMICAL ADMIXTURES 
• The Contractor will be permitted to use Type A or F, water-reducing; Type B, retarding; or Type D or G, water-

reducing and retarding admixtures as described in ASTM Designation: C 494 to conserve cementitious material or to 
facilitate any concrete construction application subject to the following conditions: 

A.	 When a water-reducing admixture or a water-reducing and retarding admixture is used, the cementitious material 
content specified or ordered may be reduced by a maximum of 5 percent by mass, except that the resultant 
cementitious material content shall be not less than 300 kilograms per cubic meter; and 
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B.	 When a reduction in cementitious material content is made, the dosage of admixture used shall be the dosage used in 
determining approval of the admixture. 

• Unless otherwise specified, a Type C accelerating chemical admixture conforming to the requirements in ASTM 
Designation: C 494, may be used in portland cement concrete. Inclusion in the mix design submitted for approval will not be 
required provided that the admixture is added to counteract changing conditions that contribute to delayed setting of the 
portland cement concrete, and the use or change in dosage of the admixture is approved in writing by the Engineer. 

90-4.06 REQUIRED USE OF AIR-ENTRAINING ADMIXTURES 
• When air-entrainment is specified or ordered by the Engineer, the air-entraining admixture shall be used in amounts 

to produce a concrete having the specified air content as determined by California Test 504. 

90-4.07 OPTIONAL USE OF AIR-ENTRAINING ADMIXTURES 
• When air-entrainment has not been specified or ordered by the Engineer, the Contractor will be permitted to use an 

air-entraining admixture to facilitate the use of any construction procedure or equipment provided that the average air 
content, as determined by California Test 504, of 3 successive tests does not exceed 4 percent, and no single test value 
exceeds 5.5 percent. If the Contractor elects to use an air-entraining admixture in concrete for pavement, the Contractor shall 
so indicate at the time the Contractor designates the source of aggregate as provided in Section 40-1.015, "Cement Content." 

90-4.08 REQUIRED USE OF MINERAL ADMIXTURES 
•	 Unless otherwise specified, mineral admixture shall be combined with cement to make cementitious material. 
• The calcium oxide content of mineral admixtures shall not exceed 10 percent and the available alkali, as sodium 

oxide equivalent, shall not exceed 1.5 percent when determined in conformance with the requirements in ASTM Designation: 
C 618. 

• The amounts of cement and mineral admixture used in cementitious material shall be sufficient to satisfy the 
minimum cementitious material content requirements specified in Section 90-1.01, "Description," or Section 90-4.05, 
"Optional Use of Chemical Admixtures," and shall conform to the following: 

A.	 The minimum amount of cement shall not be less than 75 percent by mass of the specified minimum cementitious 
material content; 

B.	 The minimum amount of mineral admixture to be combined with cement shall be determined using one of the 
following criteria: 

1.	 When the calcium oxide content of a mineral admixture is equal to or less than 2 percent by mass, the amount of 
mineral admixture shall not be less than 15 percent by mass of the total amount of cementitious material to be 
used in the mix; 

2.	 When the calcium oxide content of a mineral admixture is greater than 2 percent, the amount of mineral 
admixture shall not be less than 25 percent by mass of the total amount of cementitious material to be used in 
the mix; 

3.	 When a mineral admixture that conforms to the provisions for silica fume in Section 90-2.04, "Admixture 
Materials," is used, the amount of mineral admixture shall not be less than 10 percent by mass of the total 
amount of cementitious material to be used in the mix 

C.	 The total amount of mineral admixture shall not exceed 35 percent by mass of the total amount of cementitious 
material to be used in the mix. Where Section 90-1.01, "Description," specifies a maximum cementitious content in 
kilograms per cubic meter, the total mass of cement and mineral admixture per cubic meter shall not exceed the 
specified maximum cementitious material content. 
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90-4.09 BLANK 

90-4.10 PROPORTIONING AND DISPENSING LIQUID ADMIXTURES 
• Chemical admixtures and air-entraining admixtures shall be dispensed in liquid form. Dispensers for liquid 

admixtures shall have sufficient capacity to measure at one time the prescribed quantity required for each batch of concrete. 
Each dispenser shall include a graduated measuring unit into which liquid admixtures are measured to within ±5 percent of 
the prescribed quantity for each batch. Dispensers shall be located and maintained so that the graduations can be accurately 
read from the point at which proportioning operations are controlled to permit a visual check of batching accuracy prior to 
discharge. Each measuring unit shall be clearly marked for the type and quantity of admixture. 

• Each liquid admixture dispensing system shall be equipped with a sampling device consisting of a valve located in a 
safe and readily accessible position such that a sample of the admixture may be withdrawn slowly by the Engineer. 

• If more than one liquid admixture is used in the concrete mix, each liquid admixture shall have a separate 
measuring unit and shall be dispensed by injecting equipment located in such a manner that the admixtures are not mixed at 
high concentrations and do not interfere with the effectiveness of each other. When air-entraining admixtures are used in 
conjunction with other liquid admixtures, the air-entraining admixture shall be the first to be incorporated into the mix. 

• When automatic proportioning devices are required for concrete pavement, dispensers for liquid admixtures shall 
operate automatically with the batching control equipment. The dispensers shall be equipped with an automatic warning 
system in good operating condition that will provide a visible or audible signal at the point at which proportioning operations 
are controlled when the quantity of admixture measured for each batch of concrete varies from the preselected dosage by 
more than 5 percent, or when the entire contents of the measuring unit are not emptied from the dispenser into each batch of 
concrete. 

• Unless liquid admixtures are added to premeasured water for the batch, their discharge into the batch shall be 
arranged to flow into the stream of water so that the admixtures are well dispersed throughout the batch, except that 
air-entraining admixtures may be dispensed directly into moist sand in the batching bins provided that adequate control of the 
air content of the concrete can be maintained. 

• Liquid admixtures requiring dosages greater than 2.5 L/m3 shall be considered to be water when determining the 
total amount of free water as specified in Section 90-6.06, "Amount of Water and Penetration." 

• Special admixtures, such as "high range" water reducers that may contribute to a high rate of slump loss, shall be 
measured and dispensed as recommended by the admixture manufacturer and as approved by the Engineer. 

90-4.11 STORAGE, PROPORTIONING, AND DISPENSING OF MINERAL ADMIXTURES 
• Mineral admixtures shall be protected from exposure to moisture until used. Sacked material shall be piled to permit 

access for tally, inspection and identification for each shipment. 
• Adequate facilities shall be provided to assure that mineral admixtures meeting the specified requirements are kept 

separate from other mineral admixtures in order to prevent any but the specified mineral admixtures from entering the work. 
Safe and suitable facilities for sampling mineral admixtures shall be provided at the weigh hopper or in the feed line 
immediately in advance of the hopper. 

• Mineral admixtures shall be incorporated into concrete using equipment conforming to the requirements for cement 
weigh hoppers, and charging and discharging mechanisms in ASTM Designation: C 94, in Section 90-5.03, "Proportioning," 
and in this Section 90-4.11. 

• When concrete is completely mixed in stationary paving mixers, the mineral admixture shall be weighed in a 
separate weigh hopper conforming to the provisions for cement weigh hoppers and charging and discharging mechanisms in 
Section 90-5.03A, "Proportioning for Pavement," and the mineral admixture and cement shall be introduced simultaneously 
into the mixer proportionately with the aggregate. If the mineral admixture is not weighed in a separate weigh hopper, the 
Contractor shall provide certification that the stationary mixer is capable of mixing the cement, admixture, aggregates and 
water uniformly prior to discharge. Certification shall contain the following: 

A.	 Test results for 2 compressive strength test cylinders of concrete taken within the first one-third and 2 compressive 
strength test cylinders of concrete taken within the last one-third of the concrete discharged from a single batch from 
the stationary paving mixer. Strength tests and cylinder preparation will be in conformance with the provisions of 
Section 90-9, "Compressive Strength;" 

B.	 Calculations demonstrating that the difference in the averages of 2 compressive strengths taken in the first one-third 
is no greater than 7.5 percent different than the averages of 2 compressive strengths taken in the last one-third of the 
concrete discharged from a single batch from the stationary paving mixer. Strength tests and cylinder preparation 
will be in conformance with the provisions of Section 90-9, "Compressive Strength;" and 
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C.	 The mixer rotation speed and time of mixing prior to discharge that are required to produce a mix that meets the 
requirements above. 

90-5 PROPORTIONING 

90-5.01 STORAGE OF AGGREGATES 
• Aggregates shall be stored or stockpiled in such a manner that separation of coarse and fine particles of each size 

shall be avoided and also that the various sizes shall not become intermixed before proportioning. 
• Aggregates shall be stored or stockpiled and handled in a manner that shall prevent contamination by foreign 

materials. In addition, storage of aggregates at batching or mixing facilities that are erected subsequent to the award of the 
contract and that furnish concrete to the project shall conform to the following: 

A.	 Intermingling of the different sizes of aggregates shall be positively prevented. The Contractor shall take the 
necessary measures to prevent intermingling. The preventive measures may include, but are not necessarily limited 
to, physical separation of stockpiles or construction of bulkheads of adequate length and height; and 

B.	 Contamination of aggregates by contact with the ground shall be positively prevented. The Contractor shall take the 
necessary measures to prevent contamination. The preventive measures shall include, but are not necessarily limited 
to, placing aggregates on wooden platforms or on hardened surfaces consisting of portland cement concrete, asphalt 
concrete, or cement treated material. 

• In placing aggregates in storage or in moving the aggregates from storage to the weigh hopper of the batching plant, 
any method that may cause segregation, degradation, or the combining of materials of different gradings that will result in 
any size of aggregate at the weigh hopper failing to meet the grading requirements, shall be discontinued. Any method of 
handling aggregates that results in excessive breakage of particles shall be discontinued. The use of suitable devices to 
reduce impact of falling aggregates may be required by the Engineer. 

90-5.02 PROPORTIONING DEVICES 
• Weighing, measuring, or metering devices used for proportioning materials shall conform to the requirements in 

Section 9-1.01, "Measurement of Quantities," and this Section 90-5.02. In addition, automatic weighing systems shall 
comply with the requirements for automatic proportioning devices in Section 90-5.03A, "Proportioning for Pavement." 
Automatic devices shall be automatic to the extent that the only manual operation required for proportioning the aggregates, 
cement, and mineral admixture for one batch of concrete is a single operation of a switch or starter. 

• Proportioning devices shall be tested at the expense of the Contractor as frequently as the Engineer may deem 
necessary to ensure their accuracy. 

• Weighing equipment shall be insulated against vibration or movement of other operating equipment in the plant. 
When the plant is in operation, the mass of each batch of material shall not vary from the mass designated by the Engineer by 
more than the tolerances specified herein. 

• Equipment for cumulative weighing of aggregate shall have a zero tolerance of ±0.5 percent of the designated total 
batch mass of the aggregate. For systems with individual weigh hoppers for the various sizes of aggregate, the zero tolerance 
shall be ±0.5 percent of the individual batch mass designated for each size of aggregate. Equipment for cumulative weighing 
of cement and mineral admixtures shall have a zero tolerance of ±0.5 percent of the designated total batch mass of the cement 
and mineral admixture. Equipment for weighing cement or mineral admixture separately shall have a zero tolerance of 
±0.5 percent of their designated individual batch masses. Equipment for measuring water shall have a zero tolerance of 
±0.5 percent of its designated mass or volume. 

• The mass indicated for any batch of material shall not vary from the preselected scale setting by more than the 
following: 

A.	 Aggregate weighed cumulatively shall be within 1.0 percent of the designated total batch mass of the aggregate. 
Aggregates weighed individually shall be within 1.5 percent of their respective designated batch masses; and 

B.	 Cement shall be within 1.0 percent of its designated batch mass. When weighed individually, mineral admixture 
shall be within 1.0 percent of its designated batch mass. When mineral admixture and cement are permitted to be 
weighed cumulatively, cement shall be weighed first to within 1.0 percent of its designated batch mass, and the total 
for cement and mineral admixture shall be within 1.0 percent of the sum of their designated batch masses; and 

C.	 Water shall be within 1.5 percent of its designated mass or volume. 
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• Each scale graduation shall be approximately 0.001 of the total capacity of the scale. The capacity of scales for 
weighing cement, mineral admixture, or cement plus mineral admixture and aggregates shall not exceed that of commercially 
available scales having single graduations indicating a mass not exceeding the maximum permissible mass variation above, 
except that no scale shall be required having a capacity of less than 500 kg, with 0.5-kg graduations. 

90-5.03 PROPORTIONING 
• Proportioning shall consist of dividing the aggregates into the specified sizes, each stored in a separate bin, and 

combining them with cement, mineral admixture, and water as provided in these specifications.  Aggregates shall be 
proportioned by mass. 

• At the time of batching, aggregates shall have been dried or drained sufficiently to result in a stable moisture content 
such that no visible separation of water from aggregate will take place during transportation from the proportioning plant to 
the point of mixing. In no event shall the free moisture content of the fine aggregate at the time of batching exceed 8 percent 
of its saturated, surface-dry mass. 

• Should separate supplies of aggregate material of the same size group, but of different moisture content or specific 
gravity or surface characteristics affecting workability, be available at the proportioning plant, withdrawals shall be made 
from one supply exclusively and the materials therein completely exhausted before starting upon another. 

• Bulk "Type IP (MS) Modified" cement shall be weighed in an individual hopper and shall be kept separate from the 
aggregates until the ingredients are released for discharge into the mixer. 

• Bulk cement and mineral admixture may be weighed in separate, individual weigh hoppers or may be weighed in the 
same weigh hopper and shall be kept separate from the aggregates until the ingredients are released for discharge into the 
mixer. If the cement and mineral admixture are weighed cumulatively, the cement shall be weighed first. 

• When cement and mineral admixtures are weighed in separate weigh hoppers, the weigh systems for the 
proportioning of the aggregate, the cement, and the mineral admixture shall be individual and distinct from all other weigh 
systems. Each weigh system shall be equipped with a hopper, a lever system, and an indicator to constitute an individual and 
independent material weighing device. The cement and the mineral admixture shall be discharged into the mixer 
simultaneously with the aggregate. 

• The scales and weigh hoppers for bulk weighing cement, mineral admixture, or cement plus mineral admixture shall 
be separate and distinct from the aggregate weighing equipment. 

• For batches with a volume of one cubic meter or more, the batching equipment shall conform to one of the following 
combinations: 

A. Separate boxes and separate scale and indicator for weighing each size of aggregate. 
B. Single box and scale indicator for all aggregates. 
C. Single box or separate boxes and automatic weighing mechanism for all aggregates. 

• In order to check the accuracy of batch masses, the gross mass and tare mass of batch trucks, truck mixers, truck 
agitators, and non-agitating hauling equipment shall be determined when ordered by the Engineer. The equipment shall be 
weighed at the Contractor’s expense on scales designated by the Engineer. 

90-5.03A Proportioning for Pavement 
• Aggregates and bulk cement, mineral admixture, and cement plus mineral admixture for use in pavement shall be 

proportioned by mass by means of automatic proportioning devices of approved type conforming to these specifications. 
• The Contractor shall install and maintain in operating condition an electronically actuated moisture meter that will 

indicate, on a readily visible scale, changes in the moisture content of the fine aggregate as it is batched within a sensitivity of 
0.5 percent by mass of the fine aggregate. 

• The batching of cement, mineral admixture, or cement plus mineral admixture and aggregate shall be interlocked so 
that a new batch cannot be started until all weigh hoppers are empty, the proportioning devices are within zero tolerance, and 
the discharge gates are closed. The interlock shall permit no part of the batch to be discharged until all aggregate hoppers and 
the cement and mineral admixture hoppers or the cement plus mineral admixture hopper are charged with masses that are 
within the tolerances specified in Section 90-5.02, "Proportioning Devices." 

• When interlocks are required for cement and mineral admixture charging mechanisms and cement and mineral 
admixtures are weighed cumulatively, their charging mechanisms shall be interlocked to prevent the introduction of mineral 
admixture until the mass of cement in the cement weigh hopper is within the tolerances specified in Section 90-5.02, 
"Proportioning Devices." 
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• The discharge gate on the cement and mineral admixture hoppers or the cement plus mineral admixture hopper shall 
be designed to permit regulating the flow of cement, mineral admixture, or cement plus mineral admixture into the aggregate 
as directed by the Engineer. 

• When separate weigh boxes are used for each size of aggregate, the discharge gates shall permit regulating the flow 
of each size of aggregate as directed by the Engineer. 

• Material discharged from the several bins shall be controlled by gates or by mechanical conveyors. The means of 
withdrawal from the several bins, and of discharge from the weigh box, shall be interlocked so that not more than one bin can 
discharge at a time, and so that the weigh box cannot be tripped until the required quantity from each of the several bins has 
been deposited therein. Should a separate weigh box be used for each size of aggregate, all may be operated and discharged 
simultaneously. 

• When the discharge from the several bins is controlled by gates, each gate shall be actuated automatically so that the 
required mass is discharged into the weigh box, after which the gate shall automatically close and lock. 

• The automatic weighing system shall be designed so that all proportions required may be set on the weighing 
controller at the same time. 

90-6 MIXING AND TRANSPORTING 

90-6.01 GENERAL 
• Concrete shall be mixed in mechanically operated mixers, except that when permitted by the Engineer, batches not 

exceeding 0.25 m3 may be mixed by hand methods in conformance with the provisions in Section 90-6.05, "Hand-Mixing." 
• Equipment having components made of aluminum or magnesium alloys that would have contact with plastic 

concrete during mixing, transporting, or pumping of portland cement concrete shall not be used. 
• Concrete shall be homogeneous and thoroughly mixed, and there shall be no lumps or evidence of undispersed 

cement, mineral admixture, or cement plus mineral admixture. 
• Uniformity of concrete mixtures will be determined by differences in penetration as determined by California 

Test 533, or slump as determined by ASTM Designation: C 143, and by variations in the proportion of coarse aggregate as 
determined by California Test 529. 

• When the mix design specifies a penetration value, the difference in penetration, determined by comparing 
penetration tests on 2 samples of mixed concrete from the same batch or truck mixer load, shall not exceed 10 mm. When 
the mix design specifies a slump value, the difference in slump, determined by comparing slump tests on 2 samples of mixed 
concrete from the same batch or truck mixer load, shall not exceed the values given in the table below. Variation in the 
proportion of coarse aggregate will be determined by comparing the results of tests of 2 samples of mixed concrete from the 
same batch or truck mixer load and the difference between the 2 results shall not exceed 100 kg per cubic meter of concrete. 

Average Slump Maximum Permissible Difference 
Less than 100-mm 25-mm 
100-mm to 150-mm 38-mm 
Greater than 150-mm to 225-mm 50-mm 

• The Contractor, at the Contractor's expense, shall furnish samples of the freshly mixed concrete and provide 
satisfactory facilities for obtaining the samples. 

90-6.02 MACHINE MIXING 
• Concrete mixers may be of the revolving drum or the revolving blade type, and the mixing drum or blades shall be 

operated uniformly at the mixing speed recommended by the manufacturer. Mixers and agitators that have an accumulation 
of hard concrete or mortar shall not be used. 

• The temperature of mixed concrete, immediately before placing, shall be not less than 10°C or more than 32°C. 
Aggregates and water shall be heated or cooled as necessary to produce concrete within these temperature limits. Neither 
aggregates nor mixing water shall be heated to exceed 65°C. If ice is used to cool the concrete, discharge of the mixer will 
not be permitted until all ice is melted. 

• The batch shall be so charged into the mixer that some water will enter in advance of cementitious materials and 
aggregates. All water shall be in the drum by the end of the first one - fourth of the specified mixing time. 

CONTRACT NO. 04-045024
 
ADDED PER ADDENDUM NO. 2 DATED MAY 4, 2001
 



 

• Cementitious materials shall be batched and charged into the mixer by means that will not result either in loss of 
cementitious materials due to the effect of wind, in accumulation of cementitious materials on surfaces of conveyors or 
hoppers, or in other conditions that reduce or vary the required quantity of cementitious material in the concrete mixture. 

• Paving and stationary mixers shall be operated with an automatic timing device. The timing device and discharge 
mechanism shall be interlocked so that during normal operation no part of the batch will be discharged until the specified 
mixing time has elapsed. 

• The total elapsed time between the intermingling of damp aggregates and all cementitious materials and the start of 
mixing shall not exceed 30 minutes. 

•	 The size of batch shall not exceed the manufacturer's guaranteed capacity. 
• When producing concrete for pavement or base, suitable batch counters shall be installed and maintained in good 

operating condition at jobsite batching plants and stationary mixers. The batch counters shall indicate the exact number of 
batches proportioned and mixed. 

•	 Concrete shall be mixed and delivered to the jobsite by means of one of the following combinations of operations: 

A.	 Mixed completely in a stationary mixer and the mixed concrete transported to the point of delivery in truck agitators 
or in non-agitating hauling equipment (central-mixed concrete). 

B.	 Mixed partially in a stationary mixer, and the mixing completed in a truck mixer (shrink-mixed concrete). 
C.	 Mixed completely in a truck mixer (transit-mixed concrete). 
D.	 Mixed completely in a paving mixer. 

• Agitators may be truck mixers operating at agitating speed or truck agitators. Each mixer and agitator shall have 
attached thereto in a prominent place a metal plate or plates on which is plainly marked the various uses for which the 
equipment is designed, the manufacturer's guaranteed capacity of the drum or container in terms of the volume of mixed 
concrete and the speed of rotation of the mixing drum or blades. 

• Truck mixers shall be equipped with electrically or mechanically actuated revolution counters by which the number 
of revolutions of the drum or blades may readily be verified. 

• When shrink-mixed concrete is furnished, concrete that has been partially mixed at a central plant shall be 
transferred to a truck mixer and all requirements for transit-mixed concrete shall apply. No credit in the number of 
revolutions at mixing speed shall be allowed for partial mixing in a central plant. 

90-6.03 TRANSPORTING MIXED CONCRETE 
• Mixed concrete may be transported to the delivery point in truck agitators or truck mixers operating at the speed 

designated by the manufacturer of the equipment as agitating speed, or in non-agitating hauling equipment, provided the 
consistency and workability of the mixed concrete upon discharge at the delivery point is suitable for adequate placement and 
consolidation in place, and provided the mixed concrete after hauling to the delivery point conforms to the provisions in 
Section 90-6.01, "General." 

• Truck agitators shall be loaded not to exceed the manufacturer's guaranteed capacity and shall maintain the mixed 
concrete in a thoroughly mixed and uniform mass during hauling. 

• Bodies of non-agitating hauling equipment shall be constructed so that leakage of the concrete mix, or any part 
thereof, will not occur at any time. 

• Concrete hauled in open-top vehicles shall be protected during hauling against rain or against exposure to the sun for 
more than 20 minutes when the ambient temperature exceeds 24°C. 

• No additional mixing water shall be incorporated into the concrete during hauling or after arrival at the delivery 
point, unless authorized by the Engineer. If the Engineer authorizes additional water to be incorporated into the concrete, the 
drum shall be revolved not less than 30 revolutions at mixing speed after the water is added and before discharge is 
commenced. 

• The rate of discharge of mixed concrete from truck mixer-agitators shall be controlled by the speed of rotation of the 
drum in the discharge direction with the discharge gate fully open. 

• When a truck mixer or agitator is used for transporting concrete to the delivery point, discharge shall be completed 
within 1.5 hours or before 250 revolutions of the drum or blades, whichever occurs first, after the introduction of the cement 
to the aggregates. Under conditions contributing to quick stiffening of the concrete, or when the temperature of the concrete 
is 30°C or above, the time allowed may be less than 1.5 hours. 
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• When non-agitating hauling equipment is used for transporting concrete to the delivery point, discharge shall be 
completed within one hour after the addition of the cement to the aggregates. Under conditions contributing to quick 
stiffening of the concrete, or when the temperature of the concrete is 30°C or above, the time between the introduction of 
cement to the aggregates and discharge shall not exceed 45 minutes. 

• Each load of concrete delivered at the jobsite shall be accompanied by a weighmaster certificate showing the mix 
identification number, non-repeating load number, date and time at which the materials were batched, the total amount of 
water added to the load, and for transit-mixed concrete, the reading of the revolution counter at the time the truck mixer is 
charged with cement. This weighmaster certificate shall also show the actual scale masses (kilograms) for the ingredients 
batched. Theoretical or target batch masses shall not be used as a substitute for actual scale masses. 

• Weighmaster certificates shall be provided in printed form, or if approved by the Engineer, the data may be 
submitted in electronic media. Electronic media shall be presented in a tab-delimited format on a 90 mm diskette with a 
capacity of at least 1.4 megabytes. Captured data, for the ingredients represented by each batch shall be "line feed, carriage 
return" (LFCR) and "one line, separate record" with allowances for sufficient fields to satisfy the amount of data required by 
these specifications. 

• The Contractor may furnish a weighmaster certificate accompanied by a separate certificate that lists the actual 
batch masses or measurements for a load of concrete provided that both certificates are imprinted with the same non-
repeating load number that is unique to the contract and delivered to the jobsite with the load. 

• Weighmaster certificates furnished by the Contractor shall conform to the provisions in Section 9-1.01, 
"Measurement of Quantities." 

90-6.04 TIME OR AMOUNT OF MIXING 
• Mixing of concrete in paving or stationary mixers shall continue for the required mixing time after all ingredients, 

except water and admixture, if added with the water, are in the mixing compartment of the mixer before any part of the batch 
is released. Transfer time in multiple drum mixers shall not be counted as part of the required mixing time. 

• The required mixing time, in paving or stationary mixers, of concrete used for concrete structures, except minor 
structures, shall be not less than 90 seconds or more than 5 minutes, except that when directed by the Engineer in writing, the 
requirements of the following paragraph shall apply. 

• The required mixing time, in paving or stationary mixers, except as provided in the preceding paragraph, shall be not 
less than 50 seconds or more than 5 minutes. 

• The minimum required revolutions at the mixing speed for transit-mixed concrete shall not be less than that 
recommended by the mixer manufacturer, but in no case shall the number of revolutions be less than that required to 
consistently produce concrete conforming to the provisions for uniformity in Section 90-6.01, "General." 

90-6.05 HAND-MIXING 
• Hand-mixed concrete shall be made in batches of not more than 0.25 m3 and shall be mixed on a watertight, level 

platform. The proper amount of coarse aggregate shall be measured in measuring boxes and spread on the platform and the 
fine aggregate shall be spread on this layer, the 2 layers being not more than 0.3 meters in total depth. On this mixture shall 
be spread the dry cement and mineral admixture and the whole mass turned no fewer than 2 times dry; then sufficient clean 
water shall be added, evenly distributed, and the whole mass again turned no fewer than 3 times, not including placing in the 
carriers or forms. 
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90-6.06 AMOUNT OF WATER AND PENETRATION 
• The amount of water used in concrete mixes shall be regulated so that the penetration of the concrete as determined 

by California Test 533 or the slump of the concrete as determined by ASTM Designation: C 143 is within the "Nominal" 
values shown in the following table. When the penetration or slump of the concrete is found to exceed the nominal values 
listed, the mixture of subsequent batches shall be adjusted to reduce the penetration or slump to a value within the nominal 
range shown. Batches of concrete with a penetration or slump exceeding the maximum values listed shall not be used in the 
work. When Type F or Type G chemical admixtures are added to the mix, the penetration requirements shall not apply and 
the slump shall not exceed 225 mm after the chemical admixtures are added. 

Type of Work Nominal Maximum 
Penetration 

(mm) 
Slump 
(mm) 

Penetration 
(mm) 

Slump 
(mm) 

Concrete Pavement 0-25 — 40 — 
Non-reinforced concrete facilities 0-35 — 50 — 
Reinforced concrete structures 

Sections over 300-mm thick 
Sections 300-mm thick or less 

0-35 
0-50 

— 
— 

65 
75 

— 
— 

Concrete placed under water — 150-200 — 225 
Cast-in-place concrete piles 65-90 130-180 100 200 

• The amount of free water used in concrete shall not exceed 183 kg/m3, plus 20 kg for each required 100 kg of 
cementitious material in excess of 325 kg/m3.• The term free water is defined as the total water in the mixture minus 
the water absorbed by the aggregates in reaching a saturated surface-dry condition. 

• Where there are adverse or difficult conditions that affect the placing of concrete, the above specified penetration 
and free water content limitations may be exceeded providing the Contractor is granted permission by the Engineer in writing 
to increase the cementitious material content per cubic meter of concrete. The increase in water and cementitious material 
shall be at a ratio not to exceed 30 kg of water per added 100 kg of cementitious material per cubic meter. The cost of 
additional cementitious material and water added under these conditions shall be at the Contractor’s expense and no 
additional compensation will be allowed therefor. 

• The equipment for supplying water to the mixer shall be constructed and arranged so that the amount of water added 
can be measured accurately. Any method of discharging water into the mixer for a batch shall be accurate within 1.5 percent 
of the quantity of water required to be added to the mix for any position of the mixer. Tanks used to measure water shall be 
designed so that water cannot enter while water is being discharged into the mixer and discharge into the mixer shall be made 
rapidly in one operation without dribbling. All equipment shall be arranged so as to permit checking the amount of water 
delivered by discharging into measured containers. 

90-7 CURING CONCRETE 

90-7.01 METHODS OF CURING 
• Newly placed concrete shall be cured by the methods specified in this Section 90-7.01 and the special provisions. 

90-7.01A Water Method 
• The concrete shall be kept continuously wet by the application of water for a minimum curing period of 7 days after 

the concrete has been placed. 
• When a curing medium consisting of cotton mats, rugs, carpets, or earth or sand blankets is to be used to retain the 

moisture, the entire surface of the concrete shall be kept damp by applying water with a nozzle that so atomizes the flow that 
a mist and not a spray is formed, until the surface of the concrete is covered with the curing medium. The moisture from the 
nozzle shall not be applied under pressure directly upon the concrete and shall not be allowed to accumulate on the concrete 
in a quantity sufficient to cause a flow or wash the surface. At the expiration of the curing period, the concrete surfaces shall 
be cleared of all curing mediums. 

• When concrete bridge decks and flat slabs are to be cured without the use of a curing medium, the entire surface of 
the bridge deck or slab shall be kept damp by the application of water with an atomizing nozzle as specified in the preceding 
paragraph, until the concrete has set, after which the entire surface of the concrete shall be sprinkled continuously with water 
for a period of not less than 7 days. 
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 90-7.01B Curing Compound Method 
•	 Surfaces of the concrete that are exposed to the air shall be sprayed uniformly with a curing compound. 
•	 Curing compounds to be used shall be as follows: 

1.	 Pigmented curing compound conforming to the requirements in ASTM Designation: C 309, Type 2, Class B, except 
the resin type shall be poly-alpha-methylstyrene. 

2.	 Pigmented curing compound conforming to the requirements in ASTM Designation: C 309, Type 2, Class B. 
3.	 Pigmented curing compound conforming to the requirements in ASTM Designation: C 309, Type 2, Class A. 
4.	 Non-pigmented curing compound conforming to the requirements in ASTM Designation: C 309, Type 1, Class B. 
5.	 Non-pigmented curing compound conforming to the requirements in ASTM Designation: C 309, Type 1, Class A. 
6.	 Non-pigmented curing compound with fugitive dye conforming to the requirements in ASTM Designation: C 309, 

Type 1-D, Class A. 

• The infrared scan for the dried vehicle from curing compound (1) shall match the infrared scan on file at the 
Transportation Laboratory. 

• The loss of water for each type of curing compound, when tested in conformance with the requirements in California 
Test 534, shall not be more than 0.15-kg/m2 in 24 hours or more than 0.45-kg/m2 in 72 hours. 

•	 The curing compound to be used will be specified elsewhere in these specifications or in the special provisions. 
• When the use of curing compound is required or permitted elsewhere in these specifications or in the special 

provisions and no specific kind is specified, any of the curing compounds listed above may be used. 
•	 Curing compound shall be applied at a nominal rate of 3.7 m2/L, unless otherwise specified. 
• At any point, the application rate shall be within ±1.2 m2/L of the nominal rate specified, and the average application 

rate shall be within ±0.5 m2/L of the nominal rate specified when tested in conformance with the requirements in California 
Test 535. Runs, sags, thin areas, skips, or holidays in the applied curing compound shall be evidence that the application is 
not satisfactory. 

• Curing compounds shall be applied using power operated spray equipment. The power operated spraying 
equipment shall be equipped with an operational pressure gage and a means of controlling the pressure. Hand spraying of 
small and irregular areas that are not reasonably accessible to mechanical spraying equipment, in the opinion of the Engineer, 
may be permitted. 

• The curing compound shall be applied to the concrete following the surface finishing operation, immediately before 
the moisture sheen disappears from the surface, but before any drying shrinkage or craze cracks begin to appear. In the event 
of any drying or cracking of the surface, application of water with an atomizing nozzle as specified in Section 90-7.01A, 
"Water Method," shall be started immediately and shall be continued until application of the compound is resumed or started; 
however, the compound shall not be applied over any resulting freestanding water. Should the film of compound be 
damaged from any cause before the expiration of 7 days after the concrete is placed in the case of structures and 72 hours in 
the case of pavement, the damaged portion shall be repaired immediately with additional compound. 

• At the time of use, compounds containing pigments shall be in a thoroughly mixed condition with the pigment 
uniformly dispersed throughout the vehicle. A paddle shall be used to loosen all settled pigment from the bottom of the 
container, and a power driven agitator shall be used to disperse the pigment uniformly throughout the vehicle. 

•	 Agitation shall not introduce air or other foreign substance into the curing compound. 
• The manufacturer shall include in the curing compound the necessary additives for control of sagging, pigment 

settling, leveling, de-emulsification, or other requisite qualities of a satisfactory working material. Pigmented curing 
compounds shall be manufactured so that the pigment does not settle badly, does not cake or thicken in the container, and 
does not become granular or curdled. Settlement of pigment shall be a thoroughly wetted, soft, mushy mass permitting the 
complete and easy vertical penetration of a paddle. Settled pigment shall be easily redispersed, with minimum resistance to 
the sideways manual motion of the paddle across the bottom of the container, to form a smooth uniform product of the proper 
consistency. 

• Curing compounds shall remain sprayable at temperatures above 4°C and shall not be diluted or altered after 
manufacture. 

• The curing compound shall be packaged in clean 210-L barrels or round 19-L containers or shall be supplied from a 
suitable storage tank located at the jobsite. The containers shall comply with "Title 49, Code of Federal Regulations, 
Hazardous Materials Regulations." The 210-L barrels shall have removable lids and airtight fasteners. The 19-L containers 
shall be round and have standard full open head and bail. Lids with bungholes shall not be permitted. On-site storage tanks 
shall be kept clean and free of contaminants. Each tank shall have a permanent system designed to completely redisperse 
settled material without introducing air or other foreign substances. 
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• Steel containers and lids shall be lined with a coating that will prevent destructive action by the compound or 
chemical agents in the air space above the compound. The coating shall not come off the container or lid as skins. 
Containers shall be filled in a manner that will prevent skinning. Plastic containers shall not react with the compound. 

• Each container shall be labeled with the manufacturer's name, kind of curing compound, batch number, volume, date 
of manufacture, and volatile organic compound (VOC) content. The label shall also warn that the curing compound 
containing pigment shall be well stirred before use. Precautions concerning the handling and the application of curing 
compound shall be shown on the label of the curing compound containers in conformance with the Construction Safety 
Orders and General Industry Safety Orders of the State of California. 

• Containers of curing compound shall be labeled to indicate that the contents fully comply with the rules and 
regulations concerning air pollution control in the State of California. 

• When the curing compound is shipped in tanks or tank trucks, a shipping invoice shall accompany each load. The 
invoice shall contain the same information as that required herein for container labels. 

• Curing compound will be sampled by the Engineer at the source of supply or at the jobsite or at both locations. 
• Curing compound shall be formulated so as to maintain the specified properties for a minimum of one year. The 

Engineer may require additional testing before use to determine compliance with these specifications if the compound has not 
been used within one year or whenever the Engineer has reason to believe the compound is no longer satisfactory. 

• Tests will be conducted in conformance with the latest ASTM test methods and methods in use by the 
Transportation Laboratory. 

90-7.01C Waterproof Membrane Method 
• The exposed finished surfaces of concrete shall be sprayed with water, using a nozzle that so atomizes the flow that 

a mist and not a spray is formed, until the concrete has set, after which the curing membrane shall be placed. The curing 
membrane shall remain in place for a period of not less than 72 hours. 

• Sheeting material for curing concrete shall conform to the requirements in AASHTO Designation: M 171 for white 
reflective materials. 

• The sheeting material shall be fabricated into sheets of such width as to provide a complete cover for the entire 
concrete surface. Joints in the sheets shall be securely cemented together in such a manner as to provide a waterproof joint. 
The joint seams shall have a minimum lap of 100 mm. 

• The sheets shall be securely weighted down by placing a bank of earth on the edges of the sheets or by other means 
satisfactory to the Engineer. 

• Should any portion of the sheets be broken or damaged before the expiration of 72 hours after being placed, the 
broken or damaged portions shall be immediately repaired with new sheets properly cemented into place. 

• Sections of membrane that have lost their waterproof qualities or have been damaged to such an extent as to render 
them unfit for curing the concrete shall not be used. 

90-7.01D Forms-In-Place Method 
• Formed surfaces of concrete may be cured by retaining the forms in place. The forms shall remain in place for a 

minimum period of 7 days after the concrete has been placed, except that for members over 0.5-m in least dimension the 
forms shall remain in place for a minimum period of 5 days. 

• Joints in the forms and the joints between the end of forms and concrete shall be kept moisture tight during the 
curing period. Cracks in the forms and cracks between the forms and the concrete shall be resealed by methods subject to the 
approval of the Engineer. 

90-7.02 CURING PAVEMENT 
• The entire exposed area of the pavement, including edges, shall be cured by the waterproof membrane method, or 

curing compound method using curing compound (1) or (2) as the Contractor may elect. Should the side forms be removed 
before the expiration of 72 hours following the start of curing, the exposed pavement edges shall also be cured. If the 
pavement is cured by means of the curing compound method, the sawcut and all portions of the curing compound that have 
been disturbed by sawing operations shall be restored by spraying with additional curing compound. 

• Curing shall commence as soon as the finishing process provided in Section 40-1.10, "Final Finishing," has been 
completed. The method selected shall conform to the provisions in Section 90-7.01, "Methods of Curing." 
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• When the curing compound method is used, the compound shall be applied to the entire pavement surface by 
mechanical sprayers. Spraying equipment shall be of the fully atomizing type equipped with a tank agitator that provides for 
continual agitation of the curing compound during the time of application. The spray shall be adequately protected against 
wind, and the nozzles shall be so oriented or moved mechanically transversely as to result in the minimum specified rate of 
coverage being applied uniformly on exposed faces. Hand spraying of small and irregular areas, and areas inaccessible to 
mechanical spraying equipment, in the opinion of the Engineer, will be permitted. When the ambient air temperature is 
above 15°C, the Contractor shall fog the surface of the concrete with a fine spray of water as specified in Section 90-7.01A, 
"Water Method." The surface of the pavement shall be kept moist between the hours of 10:00 a.m. and 4:30 p.m. on the day 
the concrete is placed. However, the fogging done after the curing compound has been applied shall not begin until the 
compound has set sufficiently to prevent displacement. Fogging shall be discontinued if ordered in writing by the Engineer. 

90-7.03 CURING STRUCTURES 
• Newly placed concrete for cast-in-place structures, other than highway bridge decks, shall be cured by the water 

method, the forms-in-place method, or, as permitted herein, by the curing compound method, in conformance with the 
provisions in Section 90-7.01, "Methods of Curing." 

• The curing compound method using a pigmented curing compound may be used on concrete surfaces of 
construction joints, surfaces that are to be buried underground, and surfaces where only Ordinary Surface Finish is to be 
applied and on which a uniform color is not required and that will not be visible from a public traveled way. If the 
Contractor elects to use the curing compound method on the bottom slab of box girder spans, the curing compound shall be 
curing compound (1). 

• The top surface of highway bridge decks shall be cured by both the curing compound method and the water method. 
The curing compound shall be curing compound (1). The curing compound shall be applied progressively during the deck 
finishing operations immediately after finishing operations are completed on each individual portion of the deck. The water 
cure shall be applied not later than 4 hours after completion of deck finishing or, for portions of the decks on which finishing 
is completed after normal working hours, the water cure shall be applied not later than the following morning. 

• Concrete surfaces of minor structures, as defined in Section 51-1.02, "Minor Structures," shall be cured by the water 
method, the forms-in-place method or the curing compound method. 

• When deemed necessary by the Engineer during periods of hot weather, water shall be applied to concrete surfaces 
being cured by the curing compound method or by the forms-in-place method, until the Engineer determines that a cooling 
effect is no longer required. Application of water for this purpose will be paid for as extra work as provided in Section 
4-1.03D, "Extra Work." 

90-7.04 CURING PRECAST CONCRETE MEMBERS 
• Precast concrete members shall be cured in conformance with any of the methods specified in Section 90-7.01, 

"Methods of Curing." Curing shall be provided for the minimum time specified for each method or until the concrete reaches 
its design strength, whichever is less. Steam curing may also be used for precast members and shall conform to the following 
provisions: 

A.	 After placement of the concrete, members shall be held for a minimum 4-hour presteaming period. If the ambient 
air temperature is below 10°C, steam shall be applied during the presteaming period to hold the air surrounding the 
member at a temperature between 10°C and 32°C. 

B.	 To prevent moisture loss on exposed surfaces during the presteaming period, members shall be covered as soon as 
possible after casting or the exposed surfaces shall be kept wet by fog spray or wet blankets. 

C.	 Enclosures for steam curing shall allow free circulation of steam about the member and shall be constructed to 
contain the live steam with a minimum moisture loss. The use of tarpaulins or similar flexible covers will be 
permitted, provided they are kept in good repair and secured in such a manner as to prevent the loss of steam and 
moisture. 

D.	 Steam at the jets shall be at low pressure and in a saturated condition. Steam jets shall not impinge directly on the 
concrete, test cylinders, or forms. During application of the steam, the temperature rise within the enclosure shall 
not exceed 22°C per hour. The curing temperature throughout the enclosure shall not exceed 65°C and shall be 
maintained at a constant level for a sufficient time necessary to develop the required transfer strength. Control 
cylinders shall be covered to prevent moisture loss and shall be placed in a location where temperature is 
representative of the average temperature of the enclosure. 

E.	 Temperature recording devices that will provide an accurate, continuous, permanent record of the curing 
temperature shall be provided. A minimum of one temperature recording device per 60 m of continuous bed length 
will be required for checking temperature. 
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F.	 Members in pretension beds shall be detensioned immediately after the termination of steam curing while the 
concrete and forms are still warm, or the temperature under the enclosure shall be maintained above 15°C until the 
stress is transferred to the concrete. 

G.	 Curing of precast concrete will be considered completed after termination of the steam curing cycle. 

90-7.05 CURING PRECAST PRESTRESSED CONCRETE PILES 
•	 Newly placed concrete for precast prestressed concrete piles shall be cured in conformance with the provisions in 

Section 90-7.04, "Curing Precast Concrete Members," except that piles with a class designation ending in C (corrosion 
resistant) shall be cured as follows: 

A.	 Piles shall be either steam cured or water cured. If water curing is used, the piles shall be kept continuously wet by 
the application of water in conformance with the provisions in Section 90-7.01A, "Water Method." 

B.	 If steam curing is used, the steam curing provisions in Section 90-7.04, "Curing Precast Concrete Members," shall 
apply except that the piles shall be kept continuously wet for their entire length for a period of not less than 3 days, 
including the holding and steam curing periods. 

90-7.06 CURING SLOPE PROTECTION 
• Concrete slope protection shall be cured in conformance with any of the methods specified in Section 90-7.01, 

"Methods of Curing." 
• Concreted-rock slope protection shall be cured in conformance with any of the methods specified in Section 

90-7.01, "Methods of Curing," or with a blanket of earth kept wet for 72 hours, or by sprinkling with a fine spray of water 
every 2 hours during the daytime for a period of 3 days. 

90-7.07 CURING MISCELLANEOUS CONCRETE WORK 
• Exposed surfaces of curbs shall be cured by pigmented curing compounds as specified in Section 90-7.01B, "Curing 

Compound Method." 
• Concrete sidewalks, gutter depressions, island paving, curb ramps, driveways, and other miscellaneous concrete 

areas shall be cured in conformance with any of the methods specified in Section 90-7.01, "Methods of Curing." 
• Shotcrete shall be cured for at least 72 hours by spraying with water, or by a moist earth blanket, or by any of the 

methods provided in Section 90-7.01, "Methods of Curing." 
•	 Mortar and grout shall be cured by keeping the surface damp for 3 days. 
• After placing, the exposed surfaces of sign structure foundations, including pedestal portions, if constructed, shall be 

cured for at least 72 hours by spraying with water, or by a moist earth blanket, or by any of the methods provided in Section 
90-7.01, "Methods of Curing." 

90-8 PROTECTING CONCRETE 

90-8.01 GENERAL 
• In addition to the provisions in Section 7-1.16, "Contractor's Responsibility for the Work and Materials," the 

Contractor shall protect concrete as provided in this Section 90-8. 
• Concrete shall not be placed on frozen or ice-coated ground or subgrade nor on ice-coated forms, reinforcing steel, 

structural steel, conduits, precast members, or construction joints. 
• Under rainy conditions, placing of concrete shall be stopped before the quantity of surface water is sufficient to 

damage surface mortar or cause a flow or wash of the concrete surface, unless the Contractor provides adequate protection 
against damage. 

• Concrete that has been frozen or damaged by other causes, as determined by the Engineer, shall be removed and 
replaced by the Contractor at the Contractor's expense. 

90-8.02 PROTECTING CONCRETE STRUCTURES 
• Structure concrete and shotcrete used as structure concrete shall be maintained at a temperature of not less than 7°C 

for 72 hours after placing and at not less than 4°C for an additional 4 days. When required by the Engineer, the Contractor 
shall submit a written outline of the proposed methods for protecting the concrete. 
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90-8.03 PROTECTING CONCRETE PAVEMENT 
• Pavement concrete shall be maintained at a temperature of not less than 4°C for 72 hours. When required by the 

Engineer, the Contractor shall submit a written outline of the proposed methods for protecting the concrete. 
• Except as provided in Section 7-1.08, "Public Convenience," the Contractor shall protect concrete pavement against 

construction and other activities that abrade, scar, discolor, reduce texture depth, lower coefficient of friction, or otherwise 
damage the surface. Stockpiling, drifting, or excessive spillage of soil, gravel, petroleum products, and concrete or asphalt 
mixes on the surface of concrete pavement is prohibited unless otherwise specified in these specifications, the special 
provisions or permitted by the Engineer. 

• When ordered by the Engineer or shown on the plans or specified in the special provisions, pavement crossings shall 
be constructed for the convenience of public traffic. The material and work necessary for the construction of the crossings, 
and their subsequent removal and disposal, will be paid for at the contract unit prices for the items of work involved and if 
there are no contract items for the work involved, payment for pavement crossings will be made by extra work as provided in 
Section 4-1.03D, "Extra Work.". Where public traffic will be required to cross over the new pavement, Type III portland 
cement may be used in concrete, if permitted in writing by the Engineer. The pavement may be opened to traffic as soon as 
the concrete has developed a modulus of rupture of 3.8 MPa. The modulus of rupture will be determined by California 
Test 523. 

• No traffic or Contractor's equipment, except as hereinafter provided, will be permitted on the pavement before a 
period of 10 days has elapsed after the concrete has been placed, nor before the concrete has developed a modulus of rupture 
of at least 3.8 MPa. Concrete that fails to attain a modulus of rupture of 3.8 MPa within 10 days shall not be opened to traffic 
until directed by the Engineer. 

• Equipment for sawing weakened plane joints will be permitted on the pavement as specified in Section 40-1.08B, 
"Weakened Plane Joints." 

• When requested in writing by the Contractor, the tracks on one side of paving equipment will be permitted on the 
pavement after a modulus of rupture of 2.4 MPa has been attained, provided that: 

A.	 Unit pressure exerted on the pavement by the paver shall not exceed 135 kPa; 
B.	 Tracks with cleats, grousers, or similar protuberances shall be modified or shall travel on planks or equivalent 

protective material, so that the pavement is not damaged; and 
C.	 No part of the track shall be closer than 0.3-m from the edge of pavement. 

• In case of visible cracking of, or other damage to the pavement, operation of the paving equipment on the pavement 
shall be immediately discontinued. 

• Damage to the pavement resulting from early use of pavement by the Contractor's equipment as provided above 
shall be repaired by the Contractor at the Contractor's expense. 

• The State will furnish the molds and machines for testing the concrete for modulus of rupture, and the Contractor, at 
the Contractor's expense, shall furnish the material and whatever labor the Engineer may require. 

90-9 COMPRESSIVE STRENGTH 

90-9.01 GENERAL 
• Concrete compressive strength requirements consist of a minimum strength that shall be attained before various 

loads or stresses are applied to the concrete and, for concrete designated by strength, a minimum strength at the age of 
28 days or at the age otherwise allowed in Section 90-1.01, "Description." The various strengths required are specified in 
these specifications or the special provisions or are shown on the plans. 

• The compressive strength of concrete will be determined from test cylinders that have been fabricated from concrete 
sampled in conformance with the requirements of ASTM Designation: C 172. Test cylinders will be molded and initially 
field cured in conformance with California Test 540. Test cylinders will be cured and tested after receipt at the testing 
laboratory in conformance with the requirements of ASTM Designation: C 39. A strength test shall consist of the average 
strength of 2 cylinders fabricated from material taken from a single load of concrete, except that, if any cylinder should show 
evidence of improper sampling, molding, or testing, that cylinder shall be discarded and the strength test shall consist of the 
strength of the remaining cylinder. 

• When concrete compressive strength is specified as a prerequisite to applying loads or stresses to a concrete 
structure or member, test cylinders for other than steam cured concrete will be cured in conformance with Method 1 of 
California Test 540. The compressive strength of concrete determined for these purposes will be evaluated on the basis of 
individual tests. 
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• When concrete is designated by 28-day compressive strength rather than by cementitious material content, the 
concrete strength to be used as a basis for acceptance of other than steam cured concrete will be determined from cylinders 
cured in conformance with Method 1 of California Test 540. If the result of a single compressive strength test at the 
maximum age specified or allowed is below the specified strength but is 95 percent or more of the specified strength, the 
Contractor shall, at the Contractor’s expense, make corrective changes, subject to approval of the Engineer, in the mix 
proportions or in the concrete fabrication procedures, before placing additional concrete, and shall pay to the State $14 for 
each in-place cubic meter of concrete represented by the deficient test. If the result of a single compressive strength test at 
the maximum age specified or allowed is below 95 percent of the specified strength, but is 85 percent or more of the 
specified strength, the Contractor shall make the corrective changes specified above, and shall pay to the State $20 for each in 
place cubic meter of concrete represented by the deficient test. In addition, such corrective changes shall be made when the 
compressive strength of concrete tested at 7 days indicates, in the judgment of the Engineer, that the concrete will not attain 
the required compressive strength at the maximum age specified or allowed. Concrete represented by a single test that 
indicates a compressive strength of less than 85 percent of the specified 28-day compressive strength will be rejected in 
conformance with the provisions in Section 6-1.04, "Defective Materials." 

• If the test result indicates that the compressive strength at the maximum curing age specified or allowed is below the 
specified strength, but is 85 percent or more of the specified strength, payments to the State as required above shall be made, 
unless the Contractor, at the Contractor’s expense, obtains and submits evidence acceptable to the Engineer that the strength 
of the concrete placed in the work meets or exceeds the specified 28-day compressive strength. If the test result indicates a 
compressive strength at the maximum curing age specified or allowed below 85 percent, the concrete represented by that test 
will be rejected, unless the Contractor, at the Contractor’s expense, obtains and submits evidence acceptable to the Engineer 
that the strength and quality of the concrete placed in the work are acceptable. If the evidence consists of tests made on cores 
taken from the work, the cores shall be obtained and tested in conformance with the requirements in ASTM Designation: 
C 42. 

• No single compressive strength test shall represent more than 250 m3. 
• When a precast concrete member is steam cured, the compressive strength of the concrete will be determined from 

test cylinders that have been handled and stored in conformance with Method 3 of California Test 540. The compressive 
strength of steam cured concrete will be evaluated on the basis of individual tests representing specific portions of 
production. When the concrete is designated by 28-day compressive strength rather than by cementitious material content, 
the concrete shall be considered to be acceptable whenever its compressive strength reaches the specified 28-day compressive 
strength provided that strength is reached in not more than the maximum number of days specified or allowed after the 
member is cast. 

• When concrete is specified by compressive strength, prequalification of materials, mix proportions, mixing 
equipment, and procedures proposed for use will be required prior to placement of the concrete. Prequalification shall be 
accomplished by the submission of acceptable certified test data or trial batch reports by the Contractor. Prequalification data 
shall be based on the use of materials, mix proportions, mixing equipment, procedures, and size of batch proposed for use in 
the work. 

• Certified test data, in order to be acceptable, shall indicate that not less than 90 percent of at least 20 consecutive 
tests exceed the specified strength at the maximum number of cure days specified or allowed, and none of those tests are less 
than 95 percent of specified strength. Strength tests included in the data shall be the most recent tests made on concrete of 
the proposed mix design and all shall have been made within one year of the proposed use of the concrete. 

• Trial batch test reports, in order to be acceptable, shall indicate that the average compressive strength of 
5 consecutive concrete cylinders, taken from a single batch, at not more than 28 days (or the maximum age allowed) after 
molding shall be at least 4 MPa greater than the specified 28-day compressive strength, and no individual cylinder shall have 
a strength less than the specified strength at the maximum age specified or allowed. Data contained in the report shall be 
from trial batches that were produced within one year of the proposed use of specified strength concrete in the project. 
Whenever air-entrainment is required, the air content of trial batches shall be equal to or greater than the air content specified 
for the concrete without reduction due to tolerances. 

• Tests shall be performed in conformance with either the appropriate California Test methods or the comparable 
ASTM test methods. Equipment employed in testing shall be in good condition and shall be properly calibrated. If the tests 
are performed during the life of the contract, the Engineer shall be notified sufficiently in advance of performing the tests in 
order to witness the test procedures. 
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• The certified test data and trial batch test reports shall include the following information: 

A. Date of mixing. 
B. Mixing equipment and procedures used. 
C. The size of batch in cubic meters and the mass, type, and source of all ingredients used. 
D. Penetration of the concrete. 
E. The air content of the concrete if an air-entraining admixture is used. 
F. The age at time of testing and strength of all concrete cylinders tested. 

• Certified test data and trial batch test reports shall be signed by an official of the firm that performed the tests. 
• When approved by the Engineer, concrete from trial batches may be used in the work at locations where concrete of 

a lower quality is required and the concrete will be paid for as the type or class of concrete required at that location. 
• After materials, mix proportions, mixing equipment, and procedures for concrete have been prequalified for use, 

additional prequalification by testing of trial batches will be required prior to making changes that, in the judgment of the 
Engineer, could result in a strength of concrete below that specified. 

• The Contractor’s attention is directed to the time required to test trial batches and the Contractor shall be responsible 
for production of trial batches at a sufficiently early date so that the progress of the work is not delayed. 

• When precast concrete members are manufactured at the plant of an established manufacturer of precast concrete 
members, the mix proportions of the concrete shall be determined by the Contractor, and a trial batch and prequalification of 
the materials, mix proportions, mixing equipment, and procedures will not be required. 

90-10 MINOR CONCRETE 

90-10.01 GENERAL 
• Concrete for minor structures, slope paving, curbs, sidewalks and other concrete work, when designated as minor 

concrete on the plans, in the specifications, or in the contract item, shall conform to the provisions specified herein. 
• The Engineer, at the Engineer's discretion, will inspect and test the facilities, materials and methods for producing 

the concrete to ensure that minor concrete of the quality suitable for use in the work is obtained. 

90-10.02 MATERIALS 
• Minor concrete shall conform to the following requirements: 

90-10.02A Cementitious Material 
• Cementitious material shall conform to the provisions in Section 90-1.01, "Description." 

90-10.02B Aggregate 
• Aggregate shall be clean and free from deleterious coatings, clay balls, roots, and other extraneous materials. 
• The Contractor shall submit to the Engineer for approval, a grading of the combined aggregate proposed for use in 

the minor concrete. After acceptance of the grading, aggregate furnished for minor concrete shall conform to that grading, 
unless a change is authorized in writing by the Engineer. 

• The Engineer may require the Contractor to furnish periodic test reports of the aggregate grading furnished. The 
maximum size of aggregate used shall be at the option of the Contractor, but in no case shall the maximum size be larger than 
37.5 mm or smaller than 19 mm. 

• The Engineer may waive, in writing, the gradation requirements in this Section 90-10.02B, if, in the Engineer's 
opinion, the furnishing of the gradation is not necessary for the type or amount of concrete work to be constructed. 

90-10.02C Water 
• Water used for washing, mixing, and curing shall be free from oil, salts, and other impurities that would discolor or 

etch the surface or have an adverse affect on the quality of the concrete. 
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90-10.02D Admixtures 
• The use of admixtures shall conform to the provisions in Section 90-4, "Admixtures." 

90-10.03 PRODUCTION 
• Cementitious material, water, aggregate, and admixtures shall be stored, proportioned, mixed, transported, and 

discharged in conformance with recognized standards of good practice that will result in concrete that is thoroughly and 
uniformly mixed, that is suitable for the use intended, and that conforms to requirements specified herein. Recognized 
standards of good practice are outlined in various industry publications such as are issued by American Concrete Institute, 
AASHTO, or the Department. 

• The cementitious material content of minor concrete shall conform to the provisions in Section 90-1.01, 
"Description." 

• The amount of water used shall result in a consistency of concrete conforming to the provisions in Section 90-6.06, 
"Amount of Water and Penetration." Additional mixing water shall not be incorporated into the concrete during hauling or 
after arrival at the delivery point, unless authorized by the Engineer. 

• Discharge of ready-mixed concrete from the transporting vehicle shall be made while the concrete is still plastic and 
before stiffening occurs. An elapsed time of 1.5 hours (one hour in non-agitating hauling equipment), or more than 
250 revolutions of the drum or blades, after the introduction of the cementitious material to the aggregates, or a temperature 
of concrete of more than 32°C will be considered conditions contributing to the quick stiffening of concrete. The Contractor 
shall take whatever action is necessary to eliminate quick stiffening, except that the addition of water will not be permitted. 

• The required mixing time in stationary mixers shall be not less than 50 seconds or more than 5 minutes. 
• The minimum required revolutions at mixing speed for transit-mixed concrete shall be not less than that 

recommended by the mixer manufacturer, and shall be increased, if necessary, to produce thoroughly and uniformly mixed 
concrete. 

• Each load of ready-mixed concrete shall be accompanied by a weighmaster certificate that shall be delivered to the 
Engineer at the discharge location of the concrete, unless otherwise directed by the Engineer. The weighmaster certificate 
shall be clearly marked with the date and time of day when the load left the batching plant and, if hauled in truck mixers or 
agitators, the time the mixing cycle started. 

• A Certificate of Compliance conforming to the provisions in Section 6–1.07, "Certificates of Compliance," shall be 
furnished to the Engineer, prior to placing minor concrete from a source not previously used on the contract, stating that 
minor concrete to be furnished meets contract requirements, including minimum cementitious material content specified. 

90-10.04 CURING MINOR CONCRETE 
• Curing minor concrete shall conform to the provisions in Section 90-7, "Curing Concrete." 

90-10.05 PROTECTING MINOR CONCRETE 
• Protecting minor concrete shall conform to the provisions in Section 90-8, "Protecting Concrete," except the 

concrete shall be maintained at a temperature of not less than 4°C for 72 hours after placing. 

90-10.06 MEASUREMENT AND PAYMENT 
• Minor concrete will be measured and paid for in conformance with the provisions specified in the various sections 

of these specifications covering concrete construction when minor concrete is specified in the specifications, shown on the 
plans, or indicated by contract item in the Engineer's Estimate. 

90-11 MEASUREMENT AND PAYMENT 

90-11.01 MEASUREMENT 
• Portland cement concrete will be measured in conformance with the provisions specified in the various sections of 

these specifications covering construction requiring concrete. 
• When it is provided that concrete will be measured at the mixer, the volume in cubic meters shall be computed as 

the total mass of the batch in kilograms divided by the density of the concrete in kilograms per cubic meter. The total mass 
of the batch shall be calculated as the sum of all materials, including water, entering the batch. The density of the concrete 
will be determined in conformance with the requirements in California Test 518. 
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 90-11.02 PAYMENT 
• Portland cement concrete will be paid for in conformance with the provisions specified in the various sections of 

these specifications covering construction requiring concrete. 
• Full compensation for furnishing and incorporating admixtures required by these specifications or the special 

provisions will be considered as included in the contract prices paid for the concrete involved and no additional compensation 
will be allowed therefor. 

• Should the Engineer order the Contractor to incorporate any admixtures in the concrete when their use is not 
required by these specifications or the special provisions, furnishing the admixtures and adding them to the concrete will be 
paid for as extra work as provided in Section 4-1.03D, "Extra Work." 

• Should the Contractor use admixtures in conformance with the provisions in Section 90-4.05, "Optional Use of 
Chemical Admixtures," or Section 90-4.07, "Optional Use of Air-entraining Admixtures," or should the Contractor request 
and obtain permission to use other admixtures for the Contractor’s benefit, the Contractor shall furnish those admixtures and 
incorporate them into the concrete at the Contractor’s expense and no additional compensation will be allowed therefor. 
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12-1.05 SUBMITTALS 

Working drawings, material lists, descriptive data, samples and other submittals specified in these special provisions 
shall be submitted for approval in accordance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the 
Standard Specifications and these special provisions. 

Unless otherwise permitted in writing by the Engineer, submittals required by these special provisions shall be submitted 
at least 120 working days prior to the start of work. 

Attention is directed to the provisions in Section 5-1.01, "Authority of Engineer," of the Standard Specifications. The 
Engineer may request submittals for materials or products where submittals have not been specified in these special 
provisions, or may request that additional information be included in specified submittals, as necessary to determine the 
quality or acceptability of such materials or products. 

Attention is directed to Section 6-1.05, "Trade Names and Alternatives," of the Standard Specifications. The second 
indented paragraph of the first paragraph of said Section 6-1.05 is amended to read: 

Whenever the specifications permit the substitution of a similar or equivalent material or article, no test or action 
relating to the approval of such substituted material will be made until the request for substitution is made in writing by 
the Contractor accompanied by complete data as to the equality of the material or article proposed. Such request shall 
be made within 35 days after the date the contract has been approved and in ample time to permit approval without 
delaying the work, but need not be made in less than 35 days after award of the contract. 

Work requiring the submittal of working drawings, material lists, descriptive data, samples, or other submittals shall not 
begin prior to approval of the submittal by the Engineer. In the event that five or more submittals are submitted 
simultaneously, the Contractor shall designate the sequence in which the submittals are to be reviewed. In such an event, the 
time to be provided for review of the five submittals of highest priority shall be 15 working days, and each additional 
submittal shall be allowed an additional 5 working days for review. Fifteen working days shall be allowed for approval or 
return for correction of each submittal or resubmittal. Should the Engineer fail to complete his review within the time 
specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason 
of the delay in review, an extension of time commensurate with the delay in completion of the work thus caused will be 
granted as provided in Section 8-1.07, "Liquidated Damages," of the Standard Specifications. 

Submittals shall be delivered to the locations indicated in these special provisions. If a specific location is not indicated, 
the submittal shall be delivered to the Office of Structure Design, Documents Unit, Fourth Floor, Mail Station 9, 1801 30th 
Street, Sacramento, California 95816, telephone (916) 227-8252, or the submittals shall be mailed to the Office of Structure 
Design, Documents Unit, Mail Station 9, P. O. Box 942874, Sacramento, California 94274-0001. 

Each submission of drawings, material lists and descriptive data shall consist of at least 5 copies. Two copies will be 
returned to the Contractor either approved for use or returned for correction and resubmittal. 

Each separate item submitted shall bear a descriptive title, the name of the project, district, county, and contract number. 
Plans and detailed drawings shall be not larger than 559 mm x 914 mm. 

The material list shall be complete as to name of manufacturer, catalog number, size, capacity, finish, all pertinent 
ratings, and identification symbols used on the plans and in the special provisions for each unit. 

Parts lists and service instructions packaged with or accompanying the equipment installed in the work shall be delivered 
to the Engineer at the jobsite. Required operating and maintenance instructions shall be submitted in triplicate. 

Manufacturer's warranties for products installed in the work shall be delivered to the Engineer at the jobsite. 
Unapproved samples and samples not incorporated in the work shall be removed from State property, when directed by 

the Engineer. 
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12-16.08 AUTOMATED TOLL COLLECTION AND ACCOUNTING SYSTEM (ATCAS) EQUIPMENT
 

PART 1. – GENERAL
 

SUMMARY. – 
Automated Toll Collection and Accounting System (ATCAS) is a computerized electronic toll collection system, which 

allows bridge patrons to prepay their toll, eliminating the need to stop at the tollbooths to make bridge toll payments. The 
system has three components. First, a transponder placed inside the patron’s vehicle, starts the process when the vehicle 
approaches the toll plaza. Overhead antennas, designed to read the transponder and communicate with the plaza computer, 
are the second part of the system. (The computer records and charges the amount of the toll to the patron’s account). A 
video recording system, cameras and a light located in each lane comprise the third part of the system, which identifies toll 
evaders. 

Scope.- The work shall consist of performing ATCAS electrical and electronic work in accordance with the details 
shown on the plans, these special provisions, and Section 86, "SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS," of 
the Standard Specifications, except in that Section 86-8.01, "PAYMENT," does not apply. 

ATCAS electrical work shall include furnishing all labor, materials, equipment and services, and installing and 
connecting State Furnished Materials required to construct the complete ATCAS electrical system shown on the plans. 

Conduits, cables and conductors are generally shown diagrammatically, however the location of the overhead equipment, 
antennas, video detection system (VDS) light, cameras and their dimensional relation to the location of the light curtains is 
critical to the proper operation of the ATCAS system. Exact location of ATCAS equipment, conduits, junction boxes, and 
other devices is to be governed by the dimensions shown on the plans, and structural conditions. ATCAS work must be 
coordinated with the work of others. 

PART 2. – PRODUCTS 

ATCAS Cables and Conductors.-ATCAS Transmission/Computer Cable shall be type RG-8U, RF transmission cable, 
50 ohm, 10 number 23 AWG stranded copper conductors, with gas injected foam PE insulation, a 100% tinned copper braid 
shield and an outer PVC jacket. This 50 ohm transmission cable shall be used to connect the toll system antennas. 

ATCAS Video Transmission Cable shall be type RG-6U, Broad Band, 75ohm, number 18 AWG solid steel copper 
covered conductor, with gas injected PE insulation, a 60% aluminum braid shield, and an outer PVC jacket. This 75 ohm 
Broad Band cable shall be used to connect the ATCAS cameras. 

ATCAS Transceiver Cable shall be 9 conductor, number 22 AWG, 300volts rating, 105 degrees C, soft annealed or 
tinned copper conductor, overall shielded, with a PVC insulation and PVC jacket. 

ATCAS Control Cable shall be 2 individually shielded twisted pairs, stranded conductor number 22, with an 
aluminum–polyester shield, and a 24 gauge common stranded tinned drain wire, and a chrome PVC jacket, 300 volts rating. 

ATCAS Treadle Cable will be State furnished. It is attached to the treadle sensors which are also State furnished. 
The cable is a two conductor number 18. 

ATCAS VDS Sensor and Patron Toll Display Control Cable shall be 2 individually shielded twisted pairs, 22 gauge, 
tinned stranded copper conductors, foil aluminum polyester over all shield, 24 AWG stranded tinned copper drain wire, and a 
chrome PVC jacket. 

ATCAS Lane Data and Antenna Fiber Optic Cable shall be 62.5/125/900 micron core clad buffer. It shall be tight 
buffered riser and plenum rated. The fibers shall be stranded around a central non-rigid high tensile strength member and 
cover with high impact resistant yarn. It shall have the capacity to transport voice, data, and video signals. The outer jacket 
shall be PVC. 

ATCAS Loop Cable shall be single twisted pair, number 16 meeting the specifications of ASTM designation B 286 
and the requirements of Section 86, "SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS," of the Standard 
Specifications. 

ATCAS Light Curtain Control Cable will be factory attached to the State furnished light curtains. It will be State 
furnished. The cable is 24 gauge, 15 tinned copper stranded conductors, S-R PVC insulated, with an overall foil aluminum 
shield, a stranded copper drain wire and a chrome PVC jacket. The cable is rated at 300 volts, and 80 degrees C temperature. 

ATCAS Hybrid Cable shall be 3 twisted pair individually shielded with an aluminum/polyester tape, 22 gauge, 
tinned copper conductors and three 22 gauge single conductors, Teflon insulated, with an overall braided tinned copper 
shield, 300 volts rating, and a Teflon outer jacket. 
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ATCAS "J1 AND J3" Communication and Control Cable shall be 22 gauge, 27 pair tinned copper stranded 
conductors, color coded PVC insulation, with an aluminum/polyester tape shield (100% coverage), stranded tinned copper 
drain wire, and a PVC jacket. The cable shall be rated 300 volts and 80 degrees C temperature. The contractor shall 
terminate one end of the cable to a connector plug to match the jack in the State furnished "A" cabinet console installed in the 
tollbooths. 

The ATCAS Network Cable shall be 24 AWG stranded copper HDPE cable complying with ISO/IEC–11801 
standards. The network cable shall have UL/ETL insulation and an FR-PVC jacket complying with TI/EIA-568 standards 
and shall meet Category 5 standards. 

Light Sensor, Video Detection System (VDS).-The "light–dark" sensor shall consists of a glass dome, a reflector, a 
mirror and a black base designed to measure ambient light levels, using a 120 volt AC input. Input and output conductors 
shall be connected to the sensor through a seven-pin connector. The output, through an RS-422 interface, shall report 
ambient light levels to the existing plaza’s VDS. The VDS system in turn shall process the data received from the "light-
dark" sensor and provide iris control to the cameras. The glass dome shall be rain-tight, 155mm in diameter, 255mm high 
and be equipped with a 50 watt heater. The operating temperature shall be 7 degrees to 50 degrees C, with cycling of +43 
degrees to –23 degrees C and a one hour temperature hold at both temperature extremes. It must pass a bench top drop, in 
three orthogonal planes from a height of 255mm. 

PART 3. – EXECUTION 

INSTALLATION.– 

Existing panel boards.--Provide new circuit breakers, where required, to match existing type unless otherwise shown on 
the plans. Provide mounting hardware, bus straps and other related material for proper circuit breaker installation. Remove 
existing identification nameplates, where required, and install a new typewritten circuit directory showing changes made 
under this contract. 

Existing VDS Lights Relay Panel.--Furnish and install 3 new relays in the existing VDS relay panel. The new relays 
shall be of the same size and type as the existing relays. 

TESTING.– 
After the ATCAS components are installed and connected to the existing ATCAS toll system, testing will be required. 

The tests will be conducted in the existing toll environment while the toll plaza lanes, one through seven, are fully 
operational. The Engineer will conduct all activities relating to the test. The performance of the State Furnished toll 
equipment installed by the Contractor will be tested to insure accuracy and performance reliability under varying speed and 
environmental conditions. 

The Engineer will be responsible for providing all lane closures, test support personnel, and any device necessary for the 
tests. The Contractor shall notify the Engineer 14 days in advance that he is ready for testing. A test schedule will be 
available to the Contractor one week prior to the commencement of the tests. The tests will focus on verifying proper system 
operation in lanes eight, nine, and 10. A controlled set of charge accounts and manual transactions will be tested. 
Performance of the violation detection and processing system will also be tested. 

Should a test reveal that a system or subsystem is not operating properly, the Engineer will determine if the failure is due 
to software, malfunction, hardware malfunction or the incorrect placement or alignment of the in-lane or canopy level 
equipment installed by the Contractor. If a piece of State Furnished in-lane or canopy level equipment fails, the Engineer 
will replace it. 

The Contractor shall remove the faulty piece of equipment and all labor, equipment, and materials necessary to remove 
the faulty unit and install a replacement unit as directed by the Engineer will be paid for in accordance with Section 4-1.03D, 
"Extra Work," and 9-1.03, "FORCE ACCOUNT," of the Standard Specifications. Should the malfunction be caused by 
improper alignment or improper location of the State Furnished in-lane or canopy level equipment installed by the 
Contractor, the Contractor, at his own expense, will reinstalled or realign the improperly installed State Furnished in-lane or 
canopy level equipment. 

PAYMENT 
The contact unit price paid for ATCAS shall include full compensation for furnishing all labor, materials (except State 

furnished materials), tools, equipment and incidentals, and for doing all the work involved in installing ATCAS equipment 
complete in place, as shown on the plans and as specified in the Standard Specification and these special provisions. 
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Item Item 
Code 

Item Unit of 
Measure 

Estimated 
Quantity 

Unit Price Item Total 

1 020374 ELECTRONIC MOBILE DAILY DIARY 
COMPUTER S YSTEM DATA 
DELIVERY 

LS LUMP SUM LUMP SUM 

2 020375 TIME RELATED OVERHEAD WDAY 300 

3 070010 PROGRESS SCHEDULE 
(CRITICAL PATH) 

LS LUMP SUM LUMP SUM 

4 074019 PREPARE STORM WATER 
POLLUTION PREVENTION PLAN 

LS LUMP SUM LUMP SUM 

5 074020 WATER POLLUTION CONTROL 
(STORM WATER POLLUTION 
PREVENTION PLAN) 

LS LUMP SUM LUMP SUM 

6 
(S) 

120090 CONSTRUCTION AREA SIGNS LS LUMP SUM LUMP SUM 

7 
(S) 

120100 TRAFFIC CONTROL SYSTEM LS LUMP SUM LUMP SUM 

8 120149 TEMPORARY PAVEMENT MARKING 
(PAINT) 

M2 49 

9 120159 TEMPORARY TRAFFIC STRIPE 
(PAINT) 

M 2010 

10 120182 PORTABLE DELINEATOR EA 10 

11 020376 DRUM (CHANNELIZER) EA 11 

12 120300 TEMPORARY PAVEMENT MARKER EA 200 

13 129000 TEMPORARY RAILING (TYPE K) M 530 

14 129100 TEMPORARY CRASH CUSHION 
MODULE 

EA 57 

15 150714 REMOVE THERMOPLASTIC TRAFFIC 
STRIPE 

M 640 

16 150722 REMOVE PAVEMENT MARKER EA 270 

17 150771 REMOVE ASPHALT CONCRETE DIKE M 31 

18 151272 SALVAGE METAL BEAM GUARD 
RAILING 

M 31 

19 390102 ASPHALT CONCRETE (TYPE A) TONN 24 

20 491004 FURNISH PILING (CLASS 45) M 3095 

3
 
REVISED PER ADDENDUM NO. 2 DATED MAY 4, 2001
 



ENGINEER'S ESTIMATE
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Item Item 
Code 

Item Unit of 
Measure 

Estimated 
Quantity 

Unit Price Item Total 

21 491005 DRIVE PILE (CLASS 45) EA 188 

22 510501 MINOR CONCRETE M3 28 

23 
(F) 

510502 MINOR CONCRETE 
(MINOR STRUCTURE) 

M3 2 

24 510526 MINOR CONCRETE (BACKFILL) M3 28 

25 620909 450 MM ALTERNATIVE PIPE 
CULVERT 

M 51 

26 020377 GRATED LINE DRAIN M 200 

27 
(F) 

750001 MISCELLANEOUS IRON AND STEEL KG 296 

28 833125 CONCRETE BARRIER (TYPE 25) M 31 

29 839551 TERMINAL SECTION (TYPE B) EA 1 

30 839553 END SECTION EA 1 

31 840561 100 MM THERMOPLASTIC TRAFFIC 
STRIPE 

M 940 

32 840563 200 MM THERMOPLASTIC TRAFFIC 
STRIPE 

M 270 

33 850101 PAVEMENT MARKER 
(NON-REFLECTIVE) 

EA 40 

34 850102 PAVEMENT MARKER (REFLECTIVE) EA 60 

35 994650 BUILDING WORK LS LUMP SUM LUMP SUM 

36 BLANK 

37 021401 100 MM POLYVINYL CHLORIDE 
WATER PIPE 

M 43 

38 021402 TEMPORARY HIGH VISIBILITY 
BOUNDARY FENCE 

M 630 

39 021403 AUTOMATED TOLL COLLECTION 
AND ACCOUNTING SYSTEM 
(ATCAS) EQUIPMENT 

LS LUMP SUM LUMP SUM 

40 021437 REMOVE ASBESTOS - CEMENT PIPE M 80 
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41 150806 REMOVE PIPE M 86 

42 390206 RUBBERIZED ASPHALT CONCRETE 
(TYPE G) 

TONN 320 

43 717072 100 MM POLYVINYL CHLORIDE 
SEWER PIPE 

M 43 

44 999990 MOBILIZATION LS LUMP SUM LUMP SUM 

TOTAL BID: ___________
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